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Chapter 1

Introduction

The announcement of the value of gamma
globulin for the prophylaxis of poliomyelitis by
Hammon and associates (I—4) in the fall of
1952, led to a major cooperative undertaking
among multiple official and voluntary agencies
to insure: (a) the availability of a maximum
supply of gamma globulin by the summer of
1953; (b) an equitable and scientifically sound
method of allocation throughout the Nation;
and (¢) a program of evaluation of its efficacy
as actually used.

The problems of supply and distribution were
met by effective teamwork among the Office of
Defense Mobilization, and the Health Resources
Advisory Committee, the Department of De-
fense, the National Research Council, the
National Foundation for Infantile Paralysis,
the American National Red Cross, the Associa-
tion of State and Territorial Health Officers, and
the Public Health Service. The success of this
effort to procure and to ration gamma globulin
is now a matter of common knowledge through-
out the Nation.

During the discussions leading to the final
plans for allocation and distribution of, gamma
globulin, it became acutely apparent that the
total scientific knowledge available regarding it
was exceedingly limited. Difficult problems
confronted the several committees that were
concerned with arriving at soundly conceived
and administratively practical recommenda-
tions.

It was obviously desirable that a maximum
effort should be made to study and evaluate the
whole problem of gamma globulin in polio-
myelitis during the first year of its general
national availability. Such information would
make possible sounder administrative decisions
in future years and promote the best use of this
limited and costly substance.

Accordingly, on April 22, 1953, the Communi-
cable Disease Center of the Public Health
Service in Atlanta, Ga., was directed to coordi-

Gamma Globulin in the Prophylaxis of Poliomyelitis

nate a national program and to appraise the
results of gamma globulin inoculations during
1953. This Division of the Public Health
Service, with its broad charter for conducting
field research in the development.and evaluation
of new communicable disease control practices
and its tradition of working in close cooperation
with State health departments, was ideally
suited to undertake such a program. This
became a large-scale cooperative research under-
taking. Although the program was conducted
by the Communicable Disease Center, it was
planned and guided by a National Advisory
Committee of distinguished leaders in the field
of poliomyelitis research. Full collaboration of
41 States and 4 large cities indicates the scope
of the program. During the summer of 1953,
about 235,000 children received inoculations of
gamma globulin in cities and communities
where there were outbreaks of poliomyelitis.
Most of this gamma globulin was made available
to the Nation by the National Foundation for
Infantile Paralysis and the American National
Red Cross.

The contribution of the profession of physical
therapy to the program was crucial. An inten-
sive training course in the principles of muscle
evaluation was provided to the Communicable
Disease Center epidemiologists by the faculty
of the D. T. Watson School, Leetsdale, Pa.
The American Physical Therapy Association,
working directly with the States, arranged
qualified physical therapy services to all par-
ticipating areas. Those services were made
possible through the aid of a grant from the
National Foundation for Infantile Paralysis.
As a result, the records of cases collected in this
study have a greater accuracy, consistency, and
validity than any that have been collected on
such an extensive scale heretofore.

The present report summarizes the major
findings of the study and the conclusions of the
Advisory Committee.



Chapter 11

Organization and Plan of the Study

From its inception, the program for the
evaluation of the efficacy of gamma globulin in
the prophylaxis of paralytic poliomyelitis as
used in the United States during 1953, was
visualized as an extensive group research
project with national coordination but with
execution by State and local health departments.
The National Advisory Committee had been
selected for the specific purpose of planning and
guiding this type of program. While the
members of this committee served as individuals
most of them had participated in various
capacities during the planning for allocation of
the nationwide distribution. Similarly, all
were planning activities either in the field, in
the laboratory, or in the clinic in the study of
poliomyelitis and the effects of gamma globulin
during the summer of 1953.

The three State health officers, and five
State epidemiologists on the committee served
earlier in the vear as official representatives of
the Association of State and Territorial Health
Officers in the development of the allocation
plans. These representatives met in Atlanta
in March 1953 and formally recommended
that! a national evaluation program be inau-
gurated. They offered to participate in the
coordination of a national effort to obtain the
maximum  amount of consistent data. This
action might well be taken as the inception of
the program. ‘

The Advisory Committee met in Atlanta on
My 28, 29, and 30, 1953. In considering its
mission the committee recognized that a
practical objective was the collection of suf-
ficient quantitative data to determine, if
possible, the relative advantages and dis-
advantages of administration of gamma globulin
to an entire age segment in an epidemic area
and its use in household associates of cases of
poliomyelitis. The committee considered the
different viewpoints expressed during the winter
and spring of 1953 in the committees and
agencies which devised the allocation plan for

apportioning the supply of gamma globulin
between mass use and contact use.

The direct scientific evidence obtained during
the field trials of 1951 and 1952 (1-4) suggested
the value of mass use, at least when admin-
istered at a suitable time prior to expected ill-
ness in specified communities experiencing
intense epidemics. It was clear, however,
that the successful measurement of any mass
effect, in terms of paralytic cases prevented or
modified, would depend upon the degree of
efficacy of gamma globulin, the intensity of the
epidemic, and the time when inoculations were
given in relation to the rise and fall of incidence
of cases: There was some doubt whether the
number of severe epidemics that would occur
in the country would utilize effectively more
than a small proportion of the anticipated
supply. Furthermore, it was problematic
whether the subsequent course of an epidemic
in a threatened community could be predicted
with sufficient accuracy and in sufficient time
to permit the necessary community organization
to inoculate the children at risk before the
epidemic waned.

Answers to such questions could only be
obtained from practical field experience. There-
fore, one of the approaches considered for the
evaluation program was to plan detailed
epidemiologic descriptions of each of the
epidemics in areas where there was mass use.

With regard to the alternate method of use
of gamma globulin, namely, contact use, no
direct scientific evidence based on field observa-
tions was available to support its value. How-
ever, because household associates have an
increased risk of developing poliomyelitis, it
seemed likely that the administration of gamma
globulin to these associates would equal, if not
exceed, the benefits of mass use in terms of
cases prevented or modified. The basis for
these estimates, showever, rested strongly on
the assumption that gamma globulin adminis-
tered within 1 week of onset would modify the

Public Health Monograph No. 20, 1954



severity of paralysis. This conclusion was
reported by Hammon and associates (1-6),
but the evidence was based on only 12 cases in
his gamma globulin-inoculated group, com-
pared with 16 cases in the gelatin-inoculated
control group. Although the differences were
statistically significant, conclusions based on
such small numbers are hazardous in a disease
as complex as poliomyelitis. There was a great
need, therefore, to collect much more extensive
data on the possible modifying effect of gamma
globulin.

The committee recognized that it would be
very difficult to conduct rigidly controlled
studies in the United States during 1953. The
committee recommended, therefore, that the
effort be concentrated on the collection of a
maximum amount of well defined descriptive
epidemiologic data for careful analysis and
comparison with the wealth of past epidemi-
ologic experience in this country. It was be-
lieved that a marked preventive effect of gamma
globulin in the recommended dosages when given
at the right time might be observed in large
epidemics, even in the absence of rigid con-
trols, in the form of consistent and repeated
deviations from classical epidemiologic patterns
normally observed in the age group inoculated.
If it had a marked modifying effect, this should
be evident in the mildness of the paralysis
among patients coming down with poliomyelitis
after receiving gamma globulin. While recog-
nizing certain difficulties in this plan of investi-
gation, the committee, nevertheless, agreed that
efforts should be made to collect the best
possible data and to analyze them for valid
conclusions.

Specifically, the committee recommended four
approaches to the problem.

1. Descriptive epidemiologic studies for each
of the areas where mass use of gamma globulin
was employed.

2. A comparison of the severity of paralysis
of patients developing the disecase immediately
before mass use with the severity of those
acquiring the disease after receiving gamma
globulin.

3. Study of the severity of paralysis among
multiple-case households; namely, those house-
holds in which two or more cases of poliomyelitis
were reported.

Gamma Globulin in the Prophylaxis of Poliomyelitis
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4. The documentation of administrative as-
pects of the distribution of gamma globulin.

The program followed the general plans and
objectives recommended by the committee. In
June an outline of the plans was sent to all
State health officers, with an invitation that
they join in the national undertaking. The
response was immediate and gratifying. A
total of 41 States enthusiastically offered to
participate. Special arrangements were also
made with Washington, D. C., and three other
large cities—New York, Chicago, and :Los
Angeles. The population in the participating
areas constituted about 90 percent of the
country. Thus, the program was truly national
in scope.

A National Gamma Globulin Evaluation
Center with headquarters in Atlanta was
organized as a special task force for the program.
A group of 20 Epidemic Intelligence Service
officers, 8 nurse epidemiologists, and 6 statis-
ticlans was assigned by the Communicable
Disease Center for essentially full-time duty in
the program.

Mass Inoculation Areas

The descriptions of the epidemics in mass
inoculation areas consisted of collecting for each
case the date of onset, date of report (when
obtainable); the verified diagnosis, paralytic
and nonparalytic; the age, sex, and race; and
whether or not gamma globulin had been ad-
ministered. In 15 mass inoculation areas, an
Epidemic Intelligence Service officer, a nurse
epidemiologist, or a statistician, or a team,
participated in the field investigations. More

) detailed data were obtained in some of those

areas. Individual epidemiologic reports of 13
of these epidemics are presented in appendix B.

In the other areas, the data were generously
submitted by State health officers for inclusion
in the report. Thus, reasonably consistent
descriptive data were obtained from each mass
inoculation area.

In five of these areas (Macon County, Ill.;
Steuben and Chemung Counties, N. Y.; and
Caldwell and Catawba Counties, N. C.), the
incidence of poliomyelitis after the gamma
globulin administration was sufficiently great to



warrant assigning pll)'sical therapists for special
study of possible modification of paralysis.

Multiple-Case Household Study

The study of multiple-case households con-
stituted the most ambitious aspect of the pro-
gram. In all participating States and cities,
record systems for matching case reports were
organized either at the local or the State level to
identify multiple-case households. As soon as
possible after the identification, field visits were
made to the hospital, or home, to collect uni-
form data on all cases reported from these
households. A standard form (appendix D)
was provided. The main purpose of this visit
was to verify the diagnosis and secure dates of
onset that were as accurate as possible. A
large number of different sources of data was
used. These varied in their completeness and
accuracy. Special effort was made, however, to
determine the paralytic status of the patient
during the period from 7 to 14 days after onset.

From 50 to 70 days after onset a muscle grad-
ing was performed on these cases by a physical
therapist specially trained in a uniform method.
A special abridged system of muscle grading was

employed (appendix C). This system permitted
an estimate of the extent of paralysis on the
basis of muscle bulk involved. An index could
be calculated and expressed in terms of percent
of muscle damage. This 50- to 70-day stand-
ardized muscle evaluation became the basis of
determining severity of paralysis in this study.

Upon completion of this 50- to 70-day ex-
amination, the records were forwarded to the
National Evaluation Center in Atlanta for
analysis. Multiple-case household data were
accepted for the study if dates of onset fell
within the interval from approximately June 1
to October 31. Records from 830 multiple
case households comprising 1,828 reported cases
of poliomyelitis were forwarded to the National
Gamma Globulin Evaluation Center during the
study.

Administrative Aspects

Data on the administrative aspects of gamma,
globulin distribution were collected by statis-
ticians and other Communicable Disease Center
personnel assigned to the field. Observations
were collected from 31 States.

Public Health Monograph No. 20, 1954



Chapter 111

Poliomyelitis in the United States in 1953

Although in 1953 fewer cases of poliomye-
litis were reported than in the record vear 1952,
it still ranks as the third most severe polio-
myelitis year in numbers of cases reported,
surpassed only by 1949 and 1952 (table 1).

Traditionally, the incidence of poliomyelitis
in the United States reaches a peak in late
August or early September. The epidemic
curves for the Nation vary in different years
from sharply peaked epidemics to broadly based
ones. In 1953, the largest weekly number of
cases was reported during the third week in
August, but the epidemic had a broad base and
more cases were recorded during September
than in any other month. In table 2 the
monthly incidence of reported cases of polio-
myelitis is shown for the 5-year period 1949 to
1953. During the first 3 months of 1953, the
monthly rates exceeded those of any of the

Table 1. Reported cases of poliomyelitis and attack

rates for the United States, 1944-53

[ | ’ Attack

Totir Number |United States| rate (per

cases ! | population 2 | 100,000
population)
1944 19, 029 |132, 885, 000 14. 3
1945_____________ 13, 624 |132, 481, 000 10. 3
TO4G o e 25, 698 [140, 054, 000 18. 3
1947__ 10, 827 |143, 446, 000 7.5
1948 27,726 (146, 093, 000 19. 0
1949 42,033 |148, 665, 000 28. 3
19650 ________ 33, 300 [151, 228, 000 22. 0
OO i st o 28, 386 (153, 383, 000 18. 5
1952 - _________ 57, 879 |155, 767, 000 37.2
1953 ______ 35, 970 |157, 956, 000 22. 8

11944-50 Vital Statistics Special Report, vol. 37, No.
9, June 15, 1953; 1951-52 Notifiable Diseases, Annual

Summary; 1953—Cumulation, Weekly Morbidity-Mor-

talité' Report (preliminary data).

2 Current Population Reports, Series ‘P-25: 1944
49—No. 72, May 1953; 1950-52—No. 84, Nov. 1953;
1953—No. 83, Nov. 1953. United States total popu-
lation as of June 1, 1953.

Gamma Globulin in the Prophylaxis of Poliomyelitis

previous 4 years. Those high rates presumably
represent a continuation of the record epidemic
of 1952. In April and May of 1953, however,
the monthly rates also were higher than in
previous years. It was felt by many epidemi-
ologists that this high incidence might presage
another record epidemic year, possibly even
exceeding 1952. Of course, the importance of
increased and possible over-reporting stimulated
by the interest in gamma globulin needed con-
sideration in the interpretation of the situation.

Beginning in June, the epidemic curve did
not rise as rapidly as in previous years so that
the rate for this month in 1953 was somewhat
lower than the rate for 1949 and 1952. The
whole epidemic curve in 1953 was more broadly
based and peak incidence was considerably
lower than that in 1949 and 1952.

As usual, the disease was widely disseminated.
The accompanying map, showing the geo-
graphic distribution of the attack rates in 1953,
reveals that no State was without the disease,
and in fact, in 38 States, one or more counties
experienced attack rates of 60 per 100,000
population or higher.! For comparison, a map
showing the 1952 rates is also shown.

The northern part of the Nation appears to
have been most intensely affected in 1953.
There are clusters of contiguous epidemic coun-
ties 1 Illinois, Minnesota, Montana, Wisconsin,
along the Ohio-West Virginia border, in New
York, and in the mountains of North Carolina,
Tennessee, and Virginia. Throughout the re-
mainder of the United States the epidemic
counties are more widely scattered, but no
region escaped entirely this year. No large
city experienced a serious epidemic.

1 No county data were available from Delaware and
Nevada.



- Table 2. Reported cases of poliomyelitis and attack rates per 100,000 population, by months, for the United

States, 1949-53

1949 1950 1951 1952 1953
Month
Cases | Rate | Cases | Rate | Cases | Rate | Cases | Rate | Cases | Rate

JAOUAEY =t <5 L el S 486 3.8 481 3.7 650 5.0 565 4.3 791 5.9
Bebruary i s b i o0 b 254 2.2 397 3.4 348 3.0 382 3.2 436 3.6
Marehsesiitry s o doa 00 v 253 2.0 369 2.9 232 1.8 291 2.2 290 2.2
APLHEE A b e e n e 200 1.6 257 2.1 256 2.0 313 2.4 438 3.4
Maysauin o . T e T il 415 3.3 509 4.0 351 2. 7 571 4.3 616 4.6
Juhetsr ot o ik 1,539 | 12. 6 1, 136 9.1 972 7.7 1,677 | 13. 1 1, 496 11. 5
Julyszde: _ofds.  an 10 5,281 | 41. 8 3,079 | 24.0 3,088 | 23.7 6, 877 | 52.0 5, 818 43. 4
Avgustio i LI L 14, 514 [115.0 7,048 | 54.9 7,420 | 57.0 | 15,080 [114. 0 8, 371 62. 4
Septemberst . st . 9,931 | 81.3 8, 283 | .66. 6 6,802 | 54. 0 | 16,361 [127. 8 9, 698 74.7
October: o2 oo _ 5,184 | 41. 1 6,392 | 49. 7 4,406 | 33.8 | 10,081 | 76.2 4, 326 32. 2
November_________________ 2,898 | 23.7 3,862 | 31.1 2,371 | 18. 8 3,567 | 27.9 2, 250 17. 3
December_ _ _______________ 1, 247 9.9 1,459 | 11. 4 1,490 | 11. 4 1,843 | 13.9 1, 440 10. 7

Motal . .. . oo by 42,033 | 28. 3 \ 33, 300 t 22.0 | 28,386 | 18. 5 | 57,879 | 37.2 | 35, 970 22. 8

! Figures for cases: 1949, from State Monthly Re
Cumulative Weekly Morbidity-Mortality Reports. Totals include cases not allocated by months.

ports; 1950-52, Notifiable Diseases, Annual Summary; 1953

Public Health Monograph No. 20, 1954



snpiworo  jo sixejdydorg ayi ur uInqor) vuwwes)

Poliomyelitis in the United States, 1953. Cases per 100,000 population, by county, based on preliminary reports.
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Distribution of poliomyelitis in the United States, 1952.
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Chapter 1V

Evaluation of Mass Use of Gamma Globulin

A. Prevention of Paralysis

During 1953, gamma globulin was given by
mass inoculation in 23 communities in the con-
tinental United States. A list of these com-
munities, together with other pertinent infor-
mation concerning them, is presented in table
3. Thirteen States are represented in this
group. In all but two areas, entire county
units were included. In one instance, mass
use was limited to a city, and in another, only
portions of two adjacent counties were selected.

The population si~e in these mass inoculation
areas ranged from 6,800 to 139,000, with a
majority falling in the 25,000 to 50,000 popu-
lation group. The communities were selected

in accordance with certain criteria promulgated
by the Office of Defense Mobilization. The
total number of children injected in these areas
is close to 235,000.

As outlined previously, the plan of evaluation
involved the study of the epidemics in mass
inoculation areas to see if consistent deviations

from classical epidemiologic patterns were
discernible. Four general types of deviation

were considered possible:

1. The presence of marked asymmetry in the
epidemic curve beginning 1 week after mass
inoculation.

2. A marked shift in the age distribution to
older groups not receiving gamma globulin, this
shift begirning after the mass admimistration.

Table 3. Summary of data on gamma globulin mass inoculation areas, continental United States, 1953
‘ Estimated | Number | Attack
Total population ‘ Date | of cases ‘ rate per | -
Ie tv popula- inagegroup| certified reported 100,000 Age group injected Number
ouny tion, 1950 | receiving for mass prior to | population i and date injected
census gamma | inoculation | certifica- when ‘
| globulin | tion certified |

\Ionlg.,omery, Ala_ ~_ 1139, 000 | 30, 000 | June 26 71 51 | Under 10, June 30-July 3_| 32, 955
%ald\\ el, N.C____ | 43,350 | 12,000 | July 2 74 172 i Under 10, July 6-8______ 12, 600

homung N. Y. ~|'87, 000 | 17, 000 - i To J e S -
Steuben, 7\ v } 92,000 | 18, 000 }Ju]) 7 50 28 | Under 10, July 11-13____| 37, ‘125
Cataw l)a. N O oo ~__| 61,800 | 14, 000 | July 10 37 60 | Under 10, July 15-16____| 14, 761
Macon, mo cooo----1199,000 | 19,000 | July 13 14 14 | Under 10, July 17-18____| 21, 111
W a~lungton Va. . ___ | 37, 500 8,500 | July 18 24 64 | 6 mo.—9 yr. (incl.), July 19, 000

| 22-23.

City of Bristol, Va., and 1 33, 100 8, 000 | July 18 25 76 | 6 mo.—9 yr. (incl.), July 18 000

Tenn. ; 22-23.
Carter, Tenn_______ ~_-| 42,400 | 11,000 | July 18 24 57 | 6 mo.—9 yr. (incl), July 9, 200

i | 23-25. .

Marquette, Mich__ ___| 47, 654 9, 300 | July 18 17 3(5 Under 10, July 22-23-24 _ 9, 248
Parts of McLean and Da- | 16, 800 | 12,300 | July 21 9 | 132 | Under 15, July 25_______ 2, 300

viess, Ky.
Avery, "N, Coeeee 13, 350 3,300 | Aug. 1 16 120 | Under 10, Aug. 6-7______ 3, 100
Park, Mont______ ~ | 12, 000 3, 170 | Aug. 21 10 83 | Under 15, Aug. 24-25-26_ 3, 526
Smyth, Va____ PR 30, 100 6, 840 | Aug. 20 36 119 | Under 10, Aug. 26-27____ 6, 546
Custer Mont_____ ~__ | 12,600 3,500 | Aug. 29 13 | 103 | Under 15, Sept. 3—4-5____ 3, 440
qtearns Minn_ _ - | 70,700 | 21,500 | Sept. 4 119 138 {Under 15, Sept. 9=11_____ } 26, 721
Benton Minn _ 15, 900 5,200 | Sept. 4 : Under 15, Sept. 11-14-15_ 2
W oodford oI 21, 300 5, 800 | Sept. 9 18 85 | Under 15, Sept. 12_______ 4, 699
Polk, Wis 25, 000 5,200 | Sept. 11 18 72 | Under 15, Sept. 15-16-17_ 6, 702
\Teel\or Minn__ 19, 000 5,700 | Sept. 11 22 116 | Under 15, Sept. 16-18____| 15, 000
Ra.ndolph JLY 6 23,000 | 5,000 | Sept. 15 21 92 | Under 16, Sept. 17-19____ 5, 086
Monroe, Fla____ | 30,000 | 6,750 | Sept. 28 | 34 113 | Under 15, Oct. 1 2 ___--| 8,550
Shelby, ™. | 24,400 6,460 | Oct. 8 [ 20 " 82 \ Under la, Oct. it 4,519

| |
! Estimated.
Source: Division of Civilian Health Requirements, Public Health Service.
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3. A modification in the duration of epidemics
based on past experience in the same or com-
parable areas and on the experience in other
counties during 1953. '

4. The presence of differences in the paralytic
attack rates among children in the eligible age
group according to whether or not gamma
globulin had been given.

The epidemics in the 23 mass inoculation
areas were examined for these types of deviation.

Asymmetry in Epidemic Curves

Epidemic curves for each area are presented
in figures 1-23.2 They are arranged in the
order of dates of mass inoculation. Two
figures, A and B, are shown for each epidemic.
The “A” figures present attack rates for total
cases by date of report, and the paralytic and
nonparalytic cases separately by date of onset.
For: the purpose of comparing the relative
severity of epidemics, all the “A” figures have
been charted to the same scale.

The “B” figures for each epidemic show the
number of total cases and the paralytic cases
in the age group eligible for mass inoculation
and the total cases in the older age groups.

2 Data for these charts were obtained as follows:
Informavion was collected by the State health depart-
ment, with the aid of a team from the Communicable

Disease Center, in the counties of Montgomery, -

Ala.; Caldwell, Catawba, and Avery, N. C.; Washing-
ton and Smyth, Va.; Carter, Tenn.; parts of McLean
and Daviess, Ky.; Randolph, Mo.; Stearns, Benton,
and Meeker, Minn.; Monroe, Fla.; and in the cities
of Bristol, Va. and Tenn. Information was supplied
by State health departments for the following counties:
Chemung and Steuben, N. Y.; Macon, Woodford, and
Shelby, 1l1l.; Marquette, Mich.; Park and Custer,
Mont.; and Polk, Wis.

Paralytic status was determined by a physical thera-
pist 50 to 70 days after onset of poliomyelitis in the
Counties of Montgomery, Ala., Caldwell and Catawba
N. C., Chemung and Steuben, N. Y., and Macon, Ill.
In the Counties of Washington and Smyth, Va., Carter,
Tenn., parts of McLean and Daviess, Ky., Avery,
N. C., and Randolph, Mo., and in the cities of Bristol,
Va. and Tenn., paralytic status was based on hospital
records and examinations made during early conva-
lescence by physicians trained in muscle evaluation.
In Stearns, Benton, and Meeker Counties, Minn., and
in Monroe County, Fla., paralytic status was based on
hospital records and on physical therapists’ exami-
nations made during early convalescence.

10

The paralytic cases occurring after receiving
gamma globulin are shown by asterisks in the
appropriate figure.

According to the data of Hammon and as-
sociates, the preventive effect of gamma globu-
lin begins about 1 week after its administration
and persists at a significant level until about
the fifth week. Since large-scale poliomyelitis
epidemics tend to occur in symmetrical form,
mass inoculations, if administered at or before
the peaks of epidemics, might be expected to
produce consistent and observable drops in the
epidemic curve beginning about 1 week later.
An asymmetry in the epidemic curve might
become apparent, which should be most marked
in the epidemic curve limited to the inoculated
age group.

The recognition of such asymmetry is pos-
tulated on the assumptions (a) that the gamma
globulin available in 1953 was effective, (b) that
the mass administration was given at or before
the peak of the epidemics, and (¢) that the
epidemics were of sufficiently large scale. If,
however, mass inoculations were given using
less potent gamma globulin, or when the epi-
demics were already rapidly diminishing, or in
small-scale epidemics, then it would be difficult,
if not impossible, to detect any effect attrib-
utable to gamma globulin.

In order to examine critically the epidemic
curves in the mass inoculation areas, it was
obviously necessary to limit the analysis only
to those areas where gamma globulin had been
administered prior to the end of the outbreak,
and where, therefore, some observable effect
might be expected. It was decided arbitrarily
to examine only the epidemic curves from the
communities where at least 6 cases occurred in
the older, uninjected age group during the
period beginning 1 week after the date of mass
inoculation, and where at least 12 cases had
occurred during the period prior to mass use in
the younger age group that was to receive
gamma globulin. '

Using these criteria, 13 of the 23 epidemics
were excluded, leaving 10 epidemics suitable for
study of asymmetry. The epidemic curves for
the age group receiving inoculations were
examined and compared with similar curves
from other epidemic counties where no mass
inoculations had been given. A wide variety
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Table 4. Age shift during poliomyelitis epidemics in mass inoculation areas !

I. Before and after mass inoculation

Number of cases Percent of cases
under 10
i ) s o Total Before mass After mass
County and State by population size population inoculation inoculation B
efore After
mass mass
| 0.9 10+ 0-9 10+ inoculation| inoculation
|
50,000 or more:
Montgomery, Ala__________________ 139, 000 70 9 16 14 89 53
Macon, IN________________________ 99, 000 18 12 21 24 60 47
Steuben, N, Voo ce et oo - 0 92, 000 28 13 26 40 68 39
Chemung, N. Y___________ 87, 000 32 9| 17 9 78 65
Stearns, Minn.2__________ 70, 700 90 24 13 8 79 62
Catawba, N.C____________________ 61, 800 46 10 15 22 82 41
25,000-50,000:
Marquette, Mich_ _________________ 47,700 24 5 19 20 83 49
Caldwell, N.C_______ - ____ . ___ i 43, 350 79 13 32 18 86 64
Carter, Tenn______________________ 42, 400 21 3 1 0 88 100
Washington, Va_ __________________ 37, 500 20 9 9 13 69 41
Bristol City, Va., and Tenn__________ 33, 100 24 2 11 13 92 46
Smyth, Ve oo —cczsesamracnnime sl 30, 100 27 11 5 0 71 100
Monroe, Fla.2_ _ _ __________________ 30, 000 15 17 4 17 47 19
25,000 or less:
Polk, Wis2___ 25, 000 18 7 0 0 T2 s e 2
Shelby, M2, ourovimmeses sromeee 24, 400 16 5 0 0 76 |__________
Randolph, Mo#____________________ 23, 000 18 6 1 0 75 100
Woodford, T11.2___ -~ 21, 300 9 12 0 0 43 |
Meeker, Minn.2___ 19, 000 12 7 1| 0 63 100
Benton, Minn.2____________________ 15, 900 13 6 2 0 68 100
Custer; Mont.2_ o cccne cmccccecaes 12, 600 10 7 3 9. 59 25
Park, Montie, - _-c.-cecceoca . 12, 000 12 0 2 1 100 67
Avery, N.C_______________________ 13, 350 7 5 4 2 58 67
Parts of McLean and Daviess, Ky.2__ 6, 800 8 2 1 0 80 100

1 April 1-October 31, except for Polk, Carter, and Montgomery Counties where data are complete through

August 31 only.

2 Age groups are 0-14 and 15+ years because gamma globulin was administered through age 14 years.

3 Age groups are 0-15 and 16+.

of asymmetrical epidemic curves was found,
but the comparison with the curves in epidemic
areas where no gamma globulin had been em-
ployed revealed no consistent differences.

In four of the mass inoculation areas (Macon,
Il., Caldwell, N. C., Catawba, N. C., and
Montgomery Ala. Counties), the epidemic
curve declined more steeply after the peak had
been reached than it rose initially before the
peak. This resulted in an asymmetrical curve
skewed to the left which might, perhaps, be
interpreted as indicative of a gamma globulin
effect. This same type of epidemic curve,
however, was observed in areas where no gamma
globulin had been given.

In addition, in only one of these four areas,
namely, Macon County, had gamma globulin

Gamma Globulin in the Prophylaxis of Poliomyelitis

been administered prior to the peak of the
epidemic in the injected age group. In the
other three counties, mass inoculations were
given 1 week after the peak incidence had
been reached. In Montgomery County, Ala.,
the abrupt decline in the number of cases of
poliomyelitis preceded the date of gamma
globulin administration by 1 week; only 2
cases occurred in the week in which the mass
inoculations were given, while in the previous
week 16 persons had become ill.

Since the epidemic curves appeared to vary
greatly in form and symmetry, it was con-
cluded that the observed asymmetries could
not be attributed with assurance to gamma
globulin effects and thus could not be utilized
as measures of the preventive action of gamma
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globulin in poliomyelitis, at least for the out-  the problem of small numbers of patients in-
breaks studied in 1953. volved was encountered. Two approaches were,
theretore, chosen and since each one has its own
Shift in Age Distribution advantages and disudva‘nt‘ages., both are pre-
sented. The first method consisted of dividing

If gamma globulin has a preventive effect,  the duration of each epidemic of more than 25
then the administration of this substance to a  cases into 3 periods of approximately equal
selected young age group might be expected  length and then calculating the age distribu-
to produce a decrease in the incidence of the tions separately for each period. These data
disease in that group compared to the rest  are showo in table 5. It can be seen that the
of the population. This might be manifested  number of cases in the first and last periods
by a shift in age distribution of cases toward were usually small, and in order to allow for a
the older age group, beginning about 1 week  more even distribution, each of these epidemics
after the date of mass inoculation, since at  was also divided into three groups of patients
that time the number of cases in the group of approximately equal size, and the age dis-
receiving gamma globulin should be diminishing  tribution again calculated (table 6). Tables

rapidly. 7-12 show similar data for other epidemics in
The age distribution before and after com- 1953, where no mass inoculations were given,
munity inoculation is shown for each mass  for epidemics in the mass use areas in previous
inoculation area in table 4. It can be seen vears, and for epidemics in past years in various
that in about 60 percent of these communities  areas throughout the United States. This in-
such an age shift took place. formation is graphically presented in figures 24
In attempting to find a method of evaluating and 25; the first shows the age shifts demon-
the age shift and comparing it to past.experience, strated by dividing the epidemic into tLirds by
Table 5. Age shift during poliomyelitis epidemics in mass inoculation areas (1953) !
II. Epidemic divided into 3 periods of approximately equal lengths
Number of cases ! Percent of cases
¢ ’ under 10
County L}ng Sta.}c by pop- | ’1~inlletpf n:as.?' inq%ulatiquin | First \ cccond | Third ‘
ulation size relation to specific perio i period i poriod | period ’ Firet | 8¢ | phied
‘ ‘ ; lpenod pg:‘)i((])dspcriod
| ‘ L0-9 1()+ 0-9 i]()—{- 0-9 1104
‘ \ \
; ! ‘ | ‘
50,000 or more: [ [ | \ | }
Montgomery, Ala________ -/ Middle of second period. |24 | 45410 8 9 85 84 47
Macon, TH______ | End of first period______ 1912 15 ‘ 16 ‘ 5 ‘ 8 61 48 38
Steuben, N. Y_____ _____| Beginning of soconlporlod |20} 829136 | 5| 9 71 45 | 36
Chemung, N. Y___ | Middle of second period__ . _ 127 | 4113 J 11 9 3 87 54 75
Stearns, Minn.2__________ | Beginning of third period____ 119 ‘ 2+ 56 ‘ 13 [ 28 | 17 90 81 62
Catawba, N. C___________ Beginning of second period___ 41 | 11 | 18 | 18 | 2 3 79 50 40
{ | { : '
25,000-50,000: , 1 ‘
Marquette, Mich__ . End of first period_______ | 24 ‘ 5115 | 17 4 3 83 47 57
Caldwell, N. C___________| Middle of second period______ 11 | 5| 8) | 19 | 11 7 69 82 61
\Vashmgton Voo sucan | Beginning of second period___ | 15| 9| 8| 9| 6 4 63 47 60
Bristol City, Va. and Tenn_| Middle of second period______ [- 9 | 1 ‘ 21 ‘ 6 ’ 5 8 90 78 38
Smyth, Va,“”_,_,,,,,..} End of second period____ | 10| 3 i 17 | 8 : 5 0 Virh 68 100
Monroe, Fla2_ ___________ Beginning of third period_____ 4 710 i 10 f 5 17 36 50 23
‘ g ;
25,000 or less: . | |
Custer Mont.2. --voo-oo o Beginning of third period_____ | 7 “ 2 3| 5 ‘ 3 9 78 38 25
I | \

! Includes only outbreaks of more than 25 cases between April 1 and October 31. Data from Polk, Montgomery,

and Carter Counties are complete only through August 31.
2 Age groups are 0-14 and 15+ yvears because gamma globulin was administered through age 14 years.
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Table 6. Age shift during poliomyelitis epidemics in mass inoculation areas (1953) !

II1I. Epidemic divided into 3 groups of cases of approximately equal size

£ Percent of cases
Number of cases inderdo
County and State by pop- Time of mass inoculation in
ulation size relation to specific group | 1st group| 2d group | 3d group
First |Second| Third
period| period| period
[ 0-9 104 0-9 |10+ 0-9 |10+ ;

50,000 or more: 1 )

Montgomery, Ala_________ Beginning of third group_____ 33 4 36 3| 17 | 16 89 92 52

Macon, Il_________ .. ___ Middle of second group- - ___ 12 | 10 | 17 8 | 11 | 17 55 68 39

Steuben, N. Y______ ___| Beginning of second group_.__| 20 8119 |14 | 15| 31 71 58 42

Chemung, N. Y__________ Iind of second group_____ . 16 3| 17 2116 | 13 84 89 55

Stearns, Minn.2___________| Beginning of third group_____| 42 5133|1027 | 18 89 77 60

Catawba, N. C_____ __| Beginning of second group____| 21 520 6|20 | 21 81 77 49
25,000-50,000: |

Marquette, Mich_________| Beginning of second group____| 17 4115 | 11 8| 13 81 58 38

Caldwell, N. C_________ _| Beginning of second group | 33 7 | 48 6 | 31| 17 83 89 65

Washington, Va__________ Beginning of second group___ | 15 9 8 8 6 5 63 50 55

Bristol City, Va. and Tenn_| Beginning of second group .| 18 1|12 6 5 8 95 67 38

Smyth, Va_______________ | Middle of third group_.______ 10 311 4|11 4 77 73 73

Monroe; Fla.?e .occsscon o | End of second group_________ 510 ! 11 9 315 33 55 17
25,000 or less: \ |

Custer, Mont.2___________ Beginning of third group_____ 7 2 3 ‘ 5 3 9 78 38 25

1 Includes only epidemics of more than 25 cases between April 1 and October 31. Polk, Montgomery, and
Carter County data complete only through August 31.
2 Age groups are 0-14 and 154- years because gamma globulin was administered through age 14 years.

Table 7.

I. Epidemic divided into 3 periods of approximately equal length

Age shift during poliomyelitis epidcmiés in areas not receiving mass inoculation (1953) !

Nuniber of cases Percent of cases under 10
years
County and State by Total )
population size population | First period [Second period| Third period
First Second | Third
| " w | period | period | period
0-9 | 10+ | 0-9 1 10+ | 0-9 10+
—
50,000 or more: | ’
St. Clair, Mich___ . ___ 91, 600 12 1 17 16 12 16 92 52 43
Miami, Ohio_ ..~ _____ 61, 300 12 13 7 9 5 1 48 44 83
Wayne; Ohio.oovoocaoaoo 58, 700 4 7 3 4 4 5 36 43 44
25,000-50,000: ‘
Dakota, Minn.2__________ 49, 000 11 3 17 4 10 3 79 81 77
Wilkes, N. C________ ___ - 45, 200 11 | 2 ‘ 18 4 13 8 85 82 62
Hancock, Ohio_ .. - 44, 300 9 | 1 3 5 4 6 90 38 40
Barron, Wis2. - .- _..l_. 34,700 6 ‘1 12 4 7 5 86 75 58
Washington, Minn.2_______ 34, 500 11 2 10 7 5 3 85 59 63
Less than 25,000:
Meigs, Ohio_____ . ___ 23, 200 9 | 6 | 6 | 1 4 1 60 86 80
Ashe, N. C_____ R 21, 900 5 | 5 | 8 | 2| 4 2 50 80 67
Douglas, Minn.2_ . 21, 300 8 | 6 11 2 2 2 57 85 50
Watauga, N. C___________ 18, 300 7 6 7 4 6 1 54 64 86
Schuyler, N. Y___________ 14, 200 4 1 7 5 2 7 80 58 22
! Includes only outbreaks of more than 25 cases between April 1 and October 31.
2 Age groups are 0-14 and 15+ years to permit comparison with nearby mass inoculation areas.
Gamma Globulin in the Prophylaxis of Poliomyelitis 13



cases, while the other shows age shifts demon-
strated by dividing the epidemics into thirds

by time.

The two figures for each area show essentially

the same thing and are easier to visualize than
the more detailed data presented in the tables.
The mass inoculation areas in
frequent shifts toward an older age group; a

1953 showed

Table 8. Age shift during poliomyelitis epidemics in areas not receiving mass inoculation (1953) !

II. Epidemic divided into 3 groups of cases of approximately equal size

Number of cases Percent of cases under 10
years
County and State by popu- | Total pop-
lation size ulation First group |Second group | Third group
First | Second | Third
group group group
0-9 | 10+ | 0-9 | 10+ | 0-9 | 10+
50,000 or more:
St. Clair, Mich___________ 91, 600 19 8 13 11 9 14 70 54 39
Miami, Ohio_____________ 61, 300 8 9 i 10 9 4 47 41 69
Wayne, Ohio_____________ 58, 700 3 7 5 4 3 5 30 56 38
25,000-50,000:
Dakota, Minn.2___ _______ 49, 000 11 3 11 4 16 3 79 73 84
Wilkes, N. C_____________ 45, 000 14 2 13 4 15 8 88 76 65
Hancock, Ohio___________ 44, 300 9 1 3 5 4 6 90 38 40
Barron, Wis.2____________ 34, 700 11 3 8 4 6 3 79 67 67
Washington, Minn.2_______ 34, 500 11 2 10 T 5 3 85 59 63
Less than 25,000:
Meigs, Ohio______________ 23, 200 5 4 7 2 7 2 56 78 78
Ashe, N.C______________ 21, 900 6 5 7 1 4 3 55 88 57
Douglas, Mmn.2__________ 21, 300 5 3 7 3 9 4 63 70 69
Watauga, N. C___________ 18, 300 6 5 7 4 7 2 55 64 78
Schuyler, N. Y___________ 14, 200 7 2 4 4 2 7 78 50 22

! Includes only outbreaks of more than 25 cases between April 1 and October 31.
2 Age groups are 0-14 and 15 years, to permit comparison with nearby mass inoculation areas.

Table 9.

1. Epidemic divided into 3 groups of cases of approximately equal size

Age shifts during previous outbreaks of poliomyelitis in mass inoculation areas (1944-52)

: . Percent of cases
Number of cases under 10 years
. Total |Rate per
Comcl)tr')yu]’;‘;}?()ls)tggi by Year |population| 100,000 | First Second Third
p =4 (1950) popula- | group | group group | et [Second| Third
Lo ‘ group | group | group
10-9 10+ 0-9 10+»0—9;10+
50,000 or more:
Montgomery, Ala__________ 1949 139, 000 39 | 12 6 | 14 7| 14 1 67 67 93
Macon, Il _______________ 1952 99, 000 64 | 16 912 |10 | 10 6 64 55 63
Steuben, N, Y_____________ 1944 92, 000 305 | 54 | 60 | 40 | 53 | 28 | 46 47 43 38
Chemung, N. Yocioowinn. 1944 87, 000 259 | 52 | 32 | 39 | 46 | 22 | 34 62 46 39
Stearns, Minn.!____________ 1952 70, 700 78 9| 15 7 8 10 38 47 38
Catawba, N. C____________ 1948 61, 800 157 | 34 7] 26 9| 17 4 83 74 81
25,000-50,000:
Caldwell, N, Cooooonnonnls 1948 43, 350 74 8 l 5 ' 7 -4 1 62 64 88

1 Age groups are 0-14 and 15-+.
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Table 10.. Age shifts during previous outbreaks of poliomyelitis in mass inoculation areas (1944-52)

1I. Epidemic divided into 3 periods of approximately equal length

Number of cases

Percent of cases
under 10 years

50,000 or more:

25,000-50,000:

c . Total Rate per

ounty af;‘,?it;ltigfeby popu- Year popula- ]()C()),(LO_() Fir:st Second Thjrd
' R tion (1950) Eit?on period period period Tirst |Second| Third
. period| period | period

0-9{104+| 0-9 [10+| 0-9 {10+

Montgomery, Ala__________ 1949 139, 000 39 7 3| 16 7017 4 70 70 81
Macon, IN________________ 1952 99, 000 64 | 10 5] 18 | 14 | 10 6 67 56 63
Steuben, N. Y. ___________ 1944 92, 000 305 | 54 | 60 | 46 | 58 | 22 | 41 47 44 35
Chemung, N Yoo oo oo = 1944 87, 000 259 | 52 | 32 | 51 | 59 | 10 | 21 62 46 32
Stearns, Minn.!____________ 1952 70, 700 78 | 14 | 10 | 10 8 7 6 58 56 54
Catawba, N. C____________ 1948 61, 800 157 | 24 3 | 44 8 9 9 89 85 50
Caldwell, N. C____________ 1948 43, 350 74 6 2 8 5 8 3 75 62 73

1 Age groups are 0-14 and 15+.

Table 11. Age shifts during poliomyelitis outbreaks in various areas in previous years (1950-52)

I. Epidemic divided into 3 groups of cases of approximately equal size

Number of cases

Percent of cases
under 10 years

Attack
rate per
County and State by Year Popu- 100 Opoo First Second Third
population size lation !
popu- | group | group | 8roup | pyot | Second| Third
lation period | period | period
0-9 [10+| 0-9 |10+ 0-9 |10+
Large population (100,000-+):
New York City, N. Y______ 1952 |7, 900, 000 10 |131 [129 |159 (122 [147 |109 50 57 57
Baltimore, Md____________ 1950 950, 000 32 | 72|20 | 70 | 40 | 68 | 33 78 64 67
New Haven, Conn_________ 1951 545, 800 9 91| 10 | 11 5 5 9 47 69 36
New Haven, Conn_________ 1952 545, 800 8| 8| 5| 7| 6| 9] 9 62 54 50
Hartford, Conn_____ | 1952 540, 000 29 | 28 | 23 | 26 | 24 | 30 | 23 55 52 57
Hartford, Conn____________| 1951 540, 000 20 | 17 | 17 | 8|26 | 15| 25 50 24 38
Fairfield, Conn____________ 1952 504, 300 1816 | 18 | 12 | 18 | 13 | 15 47 40 46
Pierce, Wash______________ 1950 275, 900 18| 6|12 9|10 5| 7 33 47 42
Sedgwick, Kans___________ 1951 222, 300 108 | 46 | 33 | 54 | 22 | 54 | 30 58 71 64
Winnebago, T11________ ____ 1952 152, 400 39 10| 7|11 8| 10 | 14 59 58 42
Moderate population (50,000—
150,000) :
Yakima, Wash____________ 1950 135, 000 134 | 23 | 44 | 28 | 37 | 19 | 30 34 43 39
Snohomish, Wash__________| 1952 111, 600 35| 7| 9|10| 7| 2| 4 44 59 33
Snohomish, Wash__________ 1951 111, 600 32| 6| 6| 5| 9| 6| 4 50 36 60
Champaign, TH__ . 1952 106, 100 106 | 23 | 16 | 16 | 22 | 22 | 13 59 42 63
Shawnee, Kans____________ 1952 105, 400 115 | 33 | 13| 26 | 22 | 17 | 10 72 54 63
Clark, Wash______________ 1950 85, 300 35| 3| 7| 5| 6 1 8 30 45 11
Vermillion, TH_____________ 1952 85, 000 147 | 27 | 16 | 21 | 28 | 17 | 21 63 48 45
Kitsap, Wash_____________ 1950 75, 700 34|-3| 5| 2| 6| 4| 6 38 25 40
Kitsap, Wash_____________ 1952 75, 700 74 | 10 9 6 | 14 | 10 7 53 30 59
Whatcom, Wash___________| 1952 66, 700 82| 10| 6| 13| 4|14 ]| 8 63 76 64
Small population (less than
Umatilla, Oreg____________ ; 1952 41, 700 130 | 17| 6| 4| 15| 8| 4 74 21 67
Coles, TIl_ _________.______| 1952 40, 300 387 | 27 | 21|29 | 41| 15| 23 56 41 39
Chelan, Wash_____________ | 1952 39, 000 303122 | 14 | 19|27 | 19| 17 61 41 53
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Table 11. Age shifts during poliomyelitis cutbreaks in various areas in previous years (1950-52)—Continued

1. Epidemic divided into 3 groups of cases of approximately equal size—Continued

= i Percent of cases
i Number of cases under 10 years
| Attack
: | rate per
Qounty and Stats by Year | TOPU- 1700000 | First | Second | Third
population size : lation = o ot rOnD
{at}?on group group grouj First |Second| Third
period| period| period
0-9 10+‘i 0-9 (10| 0-9 |10+
Small population (less than
50,000—Continued
Okanogan, Wash_______ 1952 29, 100 124 4 7 5 9 2 9 36 36 18
Malheur, Oreg__ - __ 1952 23, 200 224 9 9 9 6 | 11 8 50 60 58
Wythe, Va_____ 1950 23, 000 796 | 54 | 23 | 45 | 27 | 26 8 70 63 76
Meeker, Minn_____ | 1952 19, 000 184 9 4 6 5 9 2 69 55 82
Douglas, Wash_ .~ 1952 10, 800 315 | 5| 4 i 4| 8| 6| 7 56 33 46

Table 12. Age shifts during poliomyelitis outbreaks in various areas in previous years (1950-52)

II. Epidemic divided into 3 periods of approximately equal length

" . Percent of cases
Number of cases under 10 years
Attack
: Popu- rate per . X
County and State Year lation 100,000 | First Second Third
’ popu- period period period First |Second| Third
lation period|period|period
0-9 {10+ 0-9 [10+] 0-9 |10+

Large population (100,000+):
New York City, N. Y______ 1952 , 900, 000 10 6 7 173 |159 258 |194 46 52 57
Baltimore, Md_ ___________ 1950 950, 000 32 | 20 5 (129 | 55 | 60 | 33 80 70 65
New Haven, Conn_________ 1951 545, 800 9 5 8| 17 8 3 8 38 68 27
New Haven, Conn_________ 1952 545, 800 8 5 1 8 8| 11 | 11 83 50 50
Hartford, Conn____________| 1952 540, 000 20 | 23 | 13 | 46 | 42 | 15 | 15 64 52 50
Hartford, Conn____________| 1951 540, 000 20 | 12 | 11 | 18 | 42 | 10 | 15 52 30 40
Fairfield, Conn____________ 1952 504, 300 18 | 16 | 18 | 12 | 18 | 13 | 15 47 40 46
Pierce, Wash______________ 1950 275, 900 18 5 7 8| 13 7 9 42 38 44
Sedgwick, Kans__ 1951 222, 300 108 +4 5| 84 | 46 | 66 | 34 44 65 66
Winnebago, 111____________ 1952 152, 400 39 | 14 | 10 | 11 | 14 6 5 58 44 55

Moderate population (50,000—

150,000 :

Yakima, Wash____________ 1950 135, 000 135 7125 41| 45| 22 | 41 22 48 35
Snohomish, Wash__________ 1952 111, 600 35 3 2 9| 11 7 7 60 45 50
Snohomish, Wash________ 1951 111, 600 32 4 5 9| 10 4 4 44 47 50
Champaign, Il____________ 1952 106, 100 106 | 11| 11 | 28| 27| 22| 13 50 | 51 63
Shawnee, Kans____________ 1952 105, 400 115 7 2142 | 26 | 27 | 17 78 62 61
Clark, Wash______________ 1950 85, 300 35 2 6 5 7 2 8 25 42 20
Vermillion, T11_____________ 1952 85, 000 147 5 8129 | 13| 30| 39 38 69 43
Kitsap, Wash____ 1950 75, 700 34 2 5 4 7 3 5 29 36 38
Kitsap, Wash_ ___ 1952 75, 700 74 9 6 11 | 20 6 4 60 35 60
Whatcomb, Wash__________| 1952 66, 700 82 9 5119 5 9 8 64 79 53

Small population (less than

50,000):

Umatilla, Oreg_ - _____ 1952 41, 700 130 | 20 9 5| 16 4 0 69 24 100
Coles, Il_ _ _______ 1952 40, 300 387 | 11 51 44 | 57 | 16 | 23 69 44 41
Chelan, Wash_____________ 1952 39, 000 303 | 22 | 14 | 22 | 30 | 16 | 14 61 42 53
Okanogan, Wash__________ 1952 29, 100 124 4 7 4 9 3 9 36 31 25
Malheur, Oreg_____________ 1952 23, 200 224 6 3 +4 711913 67 36 59
Wythe, Va________________ 1950 23, 000 796 | 54 | 23 | 51 | 27 | 20 8 70 65 71
Meeker, Minn_____________ 1952 19, 000 184 7 1 8 8 9 2 88 50 82
Douglas, Wash____________ 1950 10, 800 639 5 3 -4 9 6 7 63 31 46
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few counties, however, shifted toward a younger
age group or remained unchanged. The charts
of previous epidemics in mass inoculation areas
and of other epidemics in 1953 indicate, how-
ever, that shifts in age distribution toward an
older age occurred fairly commonly. This fact,
together with the questionable validity of com-
paring trends evident this year in mass inocu-
lation areas with those occurring in other epi-
demic areas in this and previous years, made
this approach unsuitable; and, therefore, no
definite conclusions could be.drawn.

Modification of Duration of Epidemic

Table 13 shows the duration of epidemics in
the 10 to 90 percentile range in those mass
moculation areas where more than 25 cases
occurred for both the age group receiving
gamma globulin and for the general population.
The duration of the outbreaks in the age groups
receiving gamma globulin ranged from 6 to 13
weeks. Tables 14 and 15 show the duration of
Previous outbreaks in mass inoculation areas
and in areas in which epidemics occurred during

1953, but in which no mass inoculations were
given. It is apparent from these data that the
duration of epidemics in these latter communi-
ties did not differ consistently from those found
in mass inoculation areas. This fact is also
shown graphically in figure 26. Here the dura-
tion of epidemics in mass inoculation and other
areas is compared to the attack rate and popula-
tion size. It can be seen that the attack rates in
mass inoculation areas were generally higher
than those in other areas, and that, within the
limitations of the data, the durations of the out-
breaks varied widely, with no apparent relation
to attack rate, population size, or whether or
not mass inoculations had been given.

Comparison of Paralytic Attack Rates

Since it was not possible to achieve positive
conclusions from consideration of the three
foregoing methods of analysis, another approach
was explored. Consideration was given to the
possibility of comparing the paralytic rates
before, during, and after the significant protec-
tion period described by Hammon and asso-

Table 13. Duration of poliomyelitis epidemics in areas receiving mass inoculation (1953) !
Popula- N 112;130{' of Rate per Rl?)t)eoggr Durm101(1“'(e)(f}k3§)1demlcs
Total | tion in | — 100,000 |~ i
County and State by Ol ?a_ 0-9 |— — for 0-9 [
population size potri)oln vear | total vear \
age [ 09 104+ | popula— ‘age 0-9 104 All
group years years tion Eroup years years ages
50,000 or more: |
Montgomcry, Ala_. 139, 000 | 29, 424 86 23 78 292 11 12 11
Macon, 1.~ _____ | 99, 000 | 18, 753 39 36 76 208 7 10 10
Steuben, N. Y__________ 92, 000 | 18, 325 54 53 116 295 11 10 10
Chemung, N.Y______ | 87,000 | 16, 218 49 18 77 302 13 9 11
Stearns, Minn.2_________ 70, 700 | 21, 890 103 32 191 471 8 8 8
atawba, N. C_________ 61, 800 | 14, 108 61 32 151 432 6 5 5
. 25,000-50,000:
arquette, Mich_______ 47,700 9, 300 43 25 143 462 9 9 9
Caldwell, N. C___ 43) 350 | 10, 774 111 31 328 | 1,030 7 13 9
\Vashington, Va_____ ___| 37,500 8, 500 29 22 136 341 8 6 7
Bristol City, Va., and |
Tenn_ 33, 100 8, 000 35 15 151 438 7 6 9
Smyth, Va_____________ 30, 100 6, 840 32 11 143 468 7 6 6
Monroe, Flaz_ __ . __ 30, 000 6, 746 19 34 177 282 8 10 10
25,000 or less:
Custer, Mont.2_________| 12,600 2, 609 13 16 230 498 8 6 10

1

a;es of onset of the 10 and 90 percentile of cases.
Age groups are 0-14 and 15+.

Gamma Globulin in the Prophylaxis of Poliomyelitis

M Includes only outbreaks of more than 25 cases between April 1 and October 31.
Jtontgomery Counties complete only through August 31.

Data from Polk, Carter, and
Duration measured by the interval in weeks between

17



Table 14. Duration of previous epidemics in mass inoculation areas ! (1944-52)

Number of cases |Rate per |[Rate per Duratuz&eoefki?ldetmc
County and State* Vent Total flOOt,O?()l %00’808
by population size b popu- ortotal) for. o=
~ lation popu- age
0-9 10+ lation group 0-9 104 1Ay ages
vea.s vears . years years
50,000 or more:
Montgomery, Ala_______ 1949 |139, 000 40 14 39 136 13 12 11
Macon, I11_____________ 1952 99, 000 38 25 64 38 11 13 13
Steuben, N. Y____-_____ 1944 | 92, 000 122 159 305 134 12 13 13
Chemung, N. Y_________ 1944 87, 000 113 112 259 130 9 10 9
Stearns, Minn.2_________ 1952 70, 700 31 24 78 44 6 17 11
Catawba, N. C_________ 1948 61, 800 77 20 157 125 9 9 10
25,000-50,000:
Caldwell, N. C_________ 1948 | 43, 350 22 10 74 51 7 7 7

! Includes only epidemics of more than 25 cases.
of onset of the 10 and 90 percentile of cases.
2 Age groups are 0—14 and 15-+.

Duration measured by the interval in weeks between dates

Table 15. Duration of poliomyelitis epidemics in areas not receiving mass inoculation (1953) !

Popula- | Number of cases |Rate per/Rate per Du1'at,io(1zvce)£keq1;idemics
. Total tion in 100,000 | 100,000 )
County and St%t‘e by popula- |0-9 year for total | for 0-9
population size e N
ion age 0-9 10+ popula- | year age 0-9 104
group years years tion group years years All ages

50,000 or more:

St. Clair, Mich_________ 91, 600 | 19, 343 | 41 33 81 212 9 6 8

Miami, Ohio___________ 61,300 | 12,452 [ 24 23 77 193 10 8 10

Wayne, Ohio___________ | 58,700 | 12,168 ‘ 11 16 46 90 10 9 9
25,000-50,000: |

Dakota, Minn.2_________ 49,000 | 14, 890 38 10 98 255 13 10 12

Wilkes, N. C___________ 45,200 | 11, 206 42 14 124 375 11 10 10

Hancock, Ohio__________ 44, 300 8, 596 16 | 12 63 186 7 7 10

Barron, Wis2___________| 34,700 | 10, 382 25 | 10 101 241 9 8 10

Washington, Minn.2_____ 34, 500 | 10, 307 26 12 110 252 8 8 8
Less than 25,000: ‘

Meigs, Ohio____________ 23, 200 4, 796 19 8 116 396 8 8 8

Ashe, N.C_____________ 21, 900 5, 224 17 9 119 325 4 5 -4

Douglas, Minn.2_ . ______ 21, 300 6, 087 21 | 10 146 345 7 10 10

Watauga, N. C_________ 18, 300 4,224 | 20 | 11 169 473 11 8 11

Schuyler, N. Y_________ 14, 200 2, 910 | 13 E 13 183 447 13 5 6

! Includes only epidemics of more than 25 cases between April 1 and October 31.

Duration measured by the

interval in weeks between dates of onset of the 10 and 90 percentile of cases.
2 Age groups are 0-14 and 154 years to permit comparison with nearby mass inoculation areas.

ciates in the inoculated and uninoculated chil-
dren. It was noteworthy that many paralytic
cases appeared in uninoculated children, con-
sidering the relatively small number of such
children thought to exist. It was necessary,
however, to question the validity of this com-
parison because of the presumably disparate

18

composition and unknown size of the two
groups. It was conceivable that factors existed
which would make the uninoculated groups a
biased selection. It was, therefore, improper to
apply this method of analysis to the experience

in counties where mass injections were given.
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B. Modification of Severity of of gamma globulin on the severity of paralysis.
Para]ysis In these counties all patients 0-9 years of age

' who become ill during the period beginning 1

In five mass inoculation areas a sufficient  week prior to mass inoculations and continuing
number of cases of poliomyelitis developed after  for 31 days afterwards were examined by physi-
gamma globulin was administered to afford op-  cal therapists. Essentially all these examina-
portunity to study the possible modifying effect  tions were done -50-70 days after date of onset.

Table 16. Number of cases in five counties by date of onset in relation to date of mass inoculation and gamma
P globulin status!

Group 1. No gamma globulin prior to Group 2.  Gamma globulin
onset prior to onset
County S —7 L
()l‘l‘i\ég‘km Onset on Onset (}a\fs (Sia%'i
prior to nir;‘: 3{0 mgfie‘rlqo Total before before Total
mass use SRS B onset, onset
Caldwell, N. C__________________ 17 0 7 24 11 3 14
atawba, N.C. oo covvnnoae 9 1 0 10 7 1 8
Chemung, N. Y_________________ 3 2 1 6 ) 1 3
(T oy I I 6 1 0 7 6 5 11
Steuben, N. Y___________________ 8 4 3 15 6 6 12
Total .. i 43 8 11 62 32 16 48

! Totals do not include cases in multiple case households, nor cases over 9 years of age. Also excluded are 5
cases in which gamma globulin was given at other times than in mass inoculation clinics, and 4 cases in which gamma,
globulin was given after onset.

Table 17. Age distribution of cases in 5 counties by time of onset in relation to date of mass inoculation and
gamma globulin status !

Group 1. No gamma globulin prior to roup 2. " Gamma globulin
onset prior to onset
Age group s
Ol‘f&t‘km Onset on | ot ottor 1-7 days 8-31
srior Lo day of e Total before days be- Total
Iimss uﬁsc mass use e onset fore onset
< 2 0 2 4 3 0 3
L S 29 4 5 38 17 6 23
e 12 4 4 20 12 10 22
Total .. ___ _ _______ 43 8 11 62 32 16 48

Chi-square test for age shift

Cases with Cases with

. onset in "
Age week prior o;bzlegasa{fggr
to use -
O—4_ 31 26
- o _____ 12 22

Corrected X2 X7=2.40 P=0.13

1 Totals do not include cases in multiple case households, nor cases over 9 years of age. Also excluded are 5
tases in which gamma globulin was given at other times than in mass inoculation clinies, and 4 cases in which
gamma, globulin was given after onset. The counties are: Caldwell and Catawba, N. C.; Chemung and Steuben,
N. Y., and Macon, III.
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Table18. Distribution of muscle scores in five mass inoculation areas! among cases of poliomyelitis with onsets
during specific periods before and after mass inoculation

Group 1. No gamma globulin prior | Group 2. Gamma gobulin
to onset prior to onset
Muscle scores (percent involvement) ix?rxlvscfgk Onset Onset . 1-7 8-31
. on day after days days
prior to | ¢ hass | mass Total before | before Total
"lllgzs use use onset onset
0 6 1 0 7 7 1 8
0.1-0.49_ _ ____ ... 0 0 2 2 0 1 1
0.5-4.9_ _ . 15 3 4 22 11 9 20
50009 - e e e e s e 8 1 2 11 4 2 6
10.0-149__ _______ .. 4 0 2 6 3 0 3
15.0-24.9_ _ ___ ____ . 4 2 0 6 3 3 6
25.0-34.9_ _ _ ____ . 2 0 0 2 3 0 3
35.0-449__ ______ . 2 0 0 2 0 0 0
45.0-54.9_ _ _ _ ___ . 0 6 0 0 0 0 0
85:0-64.9_ - . i ccassemmesssaows 0 1 : 1 2 1 0 1
65.0-74.9_ _ __ _ __ ______ . 1 0 0 { 1 0 0 0
7504 - 1 0 \ 0/ 1 0 0 0
Total .o 43 8 | 11 62 | 32 16 48
Geometric mean (percent involvement)_______ 7. 37 7.81 7. 36 7. 42 5. 71 3. 76 4. 91
Percent of severe? cases_ - _________________ 32. 6 37.5 27. 3 32. 3 31. 3 18. 8 27. 1
|

Analysis of variance table ?

Source of variation d. f. i S. 8. [ M. S. F
Between groups.__________ 1 L722 | . 722 2. 80
Within groups.- -t cc-ee=o 90 | 23.191 | . 258 |______
Total ... ____ 91 ’ 23.913 |______|______ F test significance:
F=2.80
P=0.10

1 The counties are: Caldwell, N. C.; Catawba, N. C.; Chemung, N. Y.; Maccn, Ill.; and Steuben, N. Y.

2 Muscle scores of 10 percent or more.

3 Based on cases having muscle scores of 0.5 percent or greater. Analysis of variance test for difference between
geometric means of groups.

Table 19. Distribution of paralytic and nonparalytic cases in five mass inoculation areas! with onsets dur-
ing specific periods before and after mass inoculation

\
Group 1. No gamma globulin | Group 2. Gamma globulin
prior to onset - | prior to onset
Status of paralysis Onset in | Onset on Onset 1-7 8-31
week prior | day of after days days
to mass mass mass Total before before Total
use use use onset, onset,
Paralytic cases 2_ ________________ 37 7 9 53 25 14 39
Nonparalytic cases_______________ 6 1 2 9 7 2 9
Total _________ . 43 8 11 62 32 16 48
Percent nonparalytic.________ 14.0 12. 5 18. 2 14. 5 21.9 12. 5 18. 8
|

1 The counties are: Caldwell, N. C.; Catawba, N. C.; Macon, Ill.; Steuben, N. Y.; and Chemung, N. Y.
2 (.49 percent involvement or below.
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A total of 110 patients was included in this
aspect of the study (table 16). These can be
separated into those who did not receive gamma
globulin (group 1, 62 cases) and those receiving
it (group 2, 48 cases). Within group 1, 43
patients had onsets prior to the mass inocula-
tion program and 19 came down at the time of,
or following, the program. Within group 2, 32
patients received gamma globulin within 1 week
of onset, and 16 patients received it from 8 to
31 days prior to onset.

The age distribution of these patients is
shown in table 17. The cases occurring before
mass inoculations were predominantly under 5
Yvears of age, whereas after the program, a
moderate shift of incidence to the 5- to 9-year
group seemed to occur. Thus, the progressive
shift in age composition of cases during an
epidemic, shown previously for the group over
10 years of.age, also appeared to operate within
the under 10-year-age group in these counties.
A Chi-square test, however, failed to show a
significant difference in the age distribution of
children before and ‘after mass inoculation
(P=0.13).

The severity of paralysis of the cases in these
groups is presented in table 18. The distribu-
tions of muscle scores are roughly similar.
Most of the cases were mild, approximately
half of the cases having not more than 5.0
percent muscle involvement. Three simple
measures were chosen to compare the relative
severity of the groups: (a) the geometric mean
of cases with muscle scores of 0.5 percent or
greater; (b) the percent of cases with “‘severe”
Paralysis, defined arbitrarily as 10 percent or
greater involvement; and (¢) the percent of
nonparalytic cases.

Using these three measures, the patients who
received no gamma globulin, group 1, had a
somewhat higher geometric mean muscle score,
7.42 percent, than the patients who were given
gamma globulin, group 2, 4.91 percent. Simi-
larly, there were 32.3 percent of “severe’” cases
in group 1 compared with 27.1 percent in
group 2. As for nonparalytic cases, there were
14.5 percent in group 1 and 18.8 percent in
group 2 (table 19). These differences all
indicate that the severity of paralysis in the
patients who did not receive gamma globulin

Gamma Globulin in the Prophylaxis of Poliomyelitis

was somewhat greater than that in the patients
receiving it.

Such differences could be construed as either
due to chance or to a slightly beneficial modi-
fying effect of gamma globulin. An analysis of
variance was performed on the data in table 18.
This revealed that the difference between the
geometric means of group 1 and group 2 was
not significantly different (P=0.10).

Similarly, none of the other differences
observed between the two groups or within the
groups using any of the three measures of
severity was significantly different. It must be
concluded, therefore, that a modifying effect of
gamma globulin had not been statistically
demonstrated in the mass inoculation areas.

Summary and Conclusions

The mass injection of gamma globulin carried
out on a large scale in 1953 in the United States
as a method to prevent paralysis in poliomye-
litis infection was done as a public health
measure in response to a widespread demand
and not on an experimental basis. As such,
attempts to draw conclusions regarding its
efficacy have not been easy, and in many
instances, have been impossible. In any event,
the methods of analysis of carefully compiled
and extensive data on the use of gamma globu-
lin in these epidemic areas and populations,
where it might have been expected to be
effective, did not yield statistically measurable
results. Therefore, its preventive effect in
community prophylaxis as practiced during
1953 has not been demonstrated. Also, no
modification of the severity of paralysis by
gamma globulin was shown. Nevertheless, the
committee cannot say that the use of gamma
globulin by mass inoculation produced no effect.

In order to resolve the questions concerning
the efficacy of mass use of gamma globulin,
further study with standardized material and
proper controls would be required. It should,
moreover, be pointed out that the efficient use
of mass inoculation of gamma globulin in
juvenile populations during poliomyelitis epi-
demics as a control measure is beset with diffi-
culties, and an effective program is not easily
set in motion, nor can its effects be easily
measured.
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Figure 1A. Total weekly poliomyelitis incidence rates per 100,000 population, Montgomery County, Ala., 1953,
by week of report, and paralytic status of cases, by week of onset.
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Figure 1B. Number of cases of poliomyelitis, Montgomery County, Ala., 1953, by week of onset, age group,
and paralytic status.
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Figure 2A. Total weekly poliomyelitis incidence rates per 100,000 population, Caldwell County, N. C., 1953,
by week of report, and paralytic status of cases, by week of onset.
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Figure 2B. Number of cases of poliomyelitis, Caldwell County, N. C., 1953, by week of onset, age group, and
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Figure 3A. Total weekly poliomyelitis incidence rates per 100,000 population, Chemung County, N. Y., 1953,
by week of onset, and paralytic status.

_ TOTAL CASES APR.I-OCT.31 67
POPULATION 87,000
so, TOTAL CASES BY REPORT RATE 77 PER 100,000 POP.

DATA NOT AVAILABLE

4
w
w
2
1 d
w
a
10+
2
(o] X
e w
3 c|] T T AL |I Ll Ll II A LJ L |1 T T T l" ) 4 | § A ll L § [] T 1 l' 1 v L l| u;ll
=)
a 1 4
(o] w
a a
3 g
o 50- PARALYTIC CASES BY ONSET 2)
o I o
o I
= w
@ 404 | (o]
w |__GAMMA GLOBULIN «
- I~ GIVEN JUL. 11,12 813 w
ﬂ 30 | cg
q ' 2
o : z
w20 '
° |
14
w 104 ! E|o
@ o
b3 -5
o g
z 0 T . LA Ll T m g ) | H | L] 1 o
| | } ) | | | |
30- NON-PARALYTIC CASES BY ONSET
|
|
|
- l_GAMMA GLOBULIN
| GIVEN JUL. 11,12 813
1
1o l g
| F s
o-*rrrrr—TrTrrrTrT # T T o)
28 4 1118252 9 1623306 1320274 11 1825 | 81522295 1219 26 3 10 17 24 3|
Il apR | mMAaYy | gun ! gur ! auve ! ser | ocT |

26 Public Health Monograph No. 20, 1954



F; L = ) : it < > s =
Igure 3B. Number of cases of poliomyelitis per week, Chemung County, N. Y., 1953, by week of onset, age
group, and paralytic status.
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Figure 4A. Total weekly poliomyelitis incidence rates per 100,000 population, Steuben County, N. Y., 1953,
by week of onset, and paralytic status.
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Figure 4B. Number of cases of poliomyelitis per week, Steuben County, N. Y., 1953. by week of onset, age

group, and paralytic status.
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Figure 5A. Total weekly poliomyelitis incidence rates per 100,000 population, Catawba County, N (.., 1953,
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Igure 5B. Number of poliomyelitis cases, Catawba County, N. C., by week of onset, age group, and paralytic

status.
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Figure 6A. Total weekly poliomyelitis incidence rates per 100,000 population, Macon}(lounly, I11., 1953, by

NUMBER OF CASES PER 100,000 POPULATION PER WEEK
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week of report, and paralytic status of cases, by week of onset.
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Figure 6B. Number of poliomyelitis cases, Macon County, Ill., 1953, by week of onset, age group, and paralytic
status.
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Figure 7TA. Total weekly poliomyelitis incidence rates per 100,000 population, Washington County, Va., 1953,
by week of onset, and paralytic status.
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Figure 7B. Number of poliomyelitis cases, Washington County, Va., 1953, by week of onset, age group, and

paralytic status.
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Figurz 8A. Tot:l weekly poliomyelitis incidence rates per 100,000 population, Bristol, Va. and Tenn., 1953,
by week of onset, and paralytic status.
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gure 8B. Number of poliomyelitis cases, Bristol, Va. and Tenn., 1953, by week of onset, age group, and
paralytic status.
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Figure 9A. Total weekly poliomyelitis incidence rates per 100,000 population, Marquette County, Mich.,
1953, by week of report, and paralytic status of cases, by week of onset.
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Figure 9B, Number of cases of poliomyelitis per week, Marquette County, Mich., 1953, by week of onset
) s 1 Y, ) ) ]
age group, and paralytic status.
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Figure 10A. Total weekly poliomyelitis incidence rates per 100,000 population, Carter County, Tenn., 1953,
by week of report, and paralytic status of cases, by week of onset.
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gure 10B. Number of poliomyelitis cases per week, Carter County, Tenn., by week of cnset, age group,

and paralytic status.
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Figure 11A. Total weekly poliomyelitis incidence rates per 100,000 population, McLean and Daviess Counties,

NUMBER OF CASES PER 100,000 POPULATION PER WEEK
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Ky., 1953, by week of report, and paralytic status of cases, by week of onset.
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Figure 11B. Number of poliomyelitis cases per week, McLean and Daviess Counties, Ky., 1953, by week of
onset, age group, and paralytic status.
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Figure 12A.

NUMBER OF CASES PER 100,000 POPULATION PER WEEK

44

Total weekly poliomyelitis incidence rates per 100,000 population, Avery County, N. C., 1953,
by week of report, and paralytic status of cases, by week cf onset.
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Figure 12B. Number of poliomyelitis cases per week, Avery County, N. C., 1953, by week of onset, age group.
and paralytic status.
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Figure 13A. Total weekly poliomyelitis incidence rates per 100,000 population, Park County, Mont., 1953
2 Y ) I ) )
by week of report, and paralytic status of cases, by week of onset.
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Figure 13B. Number of poliomyelitis cases per week, Park County, Mont., 1953, by week of onsel, age group,
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Figure 14A. Total weekly poliomyelitis incidence rates per 100,000 population, Smyth County, Va., 1953,
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1gure 14B. Number of poliomyelitis cases per week, Smyth County, Va., 1953, by week of onset, age
group, and paralytic status of cases.
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Figure 15A. Total weekly poliomyelitis incidence rates per 100,000 population, Custer County, Mont., 1953,
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gure 15B. Number of poliomyelitis cases per week, Custer County, Mont., 1953, by week of onset, age group.

and paralytic status.
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Figure 16A. Total weekly poliomyelitis incidence rates per 100,000 population, Stearns County, Minn., 1953,
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gure 16B. Number of poliomyelitis cases per week, Stearns County, Minn., 1953, by week of onset, age group,
and paralytic status.
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Figure 17A. Total weekly poliomyelitis incidence rates per 100,000 population, Benton County, Minn., 1953,
by week of report, and paralytic status of cases, by week of onset.
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gure 17B. Number of poliomyelitis cases per week, Benton County, Minn., 1953, by week of onset, age group,

and paralytic status.
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Figure 18A. Total weekly poliomyelitis incidence rates per 100,000 population, Woodford County, Ill., by week
of report, and paralytic status of cases, by week of onset.
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Figure 18B. Number of poliomyelitis cases per week, Woodford County, I11., 1953, by week of onset, age group,

and paralytic status.
4. TOTAL CASES O -14 YEARS
224
20 4
184
164

14 4 GAMMA GLOBULIN

121 GIVEN SEP. 12

-
10 4
8-
[

4

PARALYTIC CASESO -14 YEARS

4
Ww
w
Y
1
&
16
T 1
& 14 |
wn .
L 124 I
Q4 |
w 10
o ol GAMMA GLOBULIN l
8 4 GIVEN SEP. 12 I
E -t
S °] |
5 7 |
Z L] |
n | T T !

. TOTAL CASES 151 YEARS

10

8 4

4 4

2 4 —

1)
|
|
|
6 |
l
|
|

1 1 LU | 1 | 1 1 | ] 1 T 1 | 1 1 ] 1 1 1 T 1T T 1
28 4 111825 2 9 1623306 132027 4 11 1IB25 | 8152229 5 1219 26 3 10 17 24 31
I aApR ! mMay | gyuN I gur o aAaue ! sep | ocT |

;lxn & ‘ . . . % o
"ma Globulin in the Prophylaxis of Poliomyelitis

-1

vt



Figure 19A. Total weekly poliomyelitis incidence rates per 100,000 population, Polk County, Wis., 1953, by
week of report, and paralytic status of cases, by week of onset.
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Figure 19B. Number of poliomyelitis cases per week, Polk County, Wis., 1953, by week of onset, age group
and paralytic status.
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Figure 20A. Total weekly poliomyelitis incidence rates per 100,000 population, Meeker County, Minn., 1953,
by week of report, and paralytic status of cases, by week of onset.
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'8ure 20B. Number of poliomyelitis cases per week, Meeker County, Minn., 1953, by week of onset, age group,

and paralytic status.
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Figure 21A. Total weekly poliomyelitis incidence rates per 100,000 population, Randolph County, Mo., 1953,
by week of report, and paralytic status of cases, by week of onset.
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Figure 21B. Number of poliomyelitis cases per week, Randolph County, Mo., 1953, by week of onset, age group,
and paralytic status.
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Figure 22A. Total weekly poliomyelitis incidence rates per 100,000 population, Monroe County, Fla., 1953,
by week of report, and paralytic status of cases, by week of onset.
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Flgllro 22B. Number of poliomyelitis cases per week, Monroe County, Fla., 1953, by week of onset, age group,
' and paralytic status.
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Figure 23A. Total weekly poliomyelitis incidence rates per 100,000 population, Shelby County, TIl., 1953, by
week of report, and paralytic status of cases, by week of onset.
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Figure 23B. Number of poliomyelitis cases per week, Shelby County, Ill., 1953, by week of report, and paralytic
status of cases, by week of onset.
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Figure 24. Age shifts during course of poliomyelitis epidemics (includes only epidemics of 25 or more cases).
Epidemic divided into thirds by cases.
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Figure 25. Age shifts during course of poliomyelitis epidemics (includes only epidemics of 25 or more cases).
Epidemic divided into thirds by time.
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Figure 26. Duration of the 1953 poliomyelitis epidemic in the 0-9 year age group (0-14 years, where applicable
= ~ = = 9
in mass inoculation areas and in other epidemic areas (includes only epidemiecs of 25 or more cases).
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Chapter V

Evaluation of the Efficacy of Gamma Globulin in
Household Contacts

The study of households in which multiple
Cases of poliomyelitis occurred was chosen as
the most practical approach to the field evalua-
tion of the efficacy of gamma globulin in familial
and other intimate contacts. This became a
hationwide undertaking. Several hundred in-
dividuals contributed to the collection and
analysis of the data.

The purpose was to measure the degree to
which gamma globulin modified the severity of
Paralysis since, as pointed out in chapter 11, the
Practical usefulness of contact prophylaxis de-
Pends largely upon the existence of a definite
modifying effect of gamma globulin. It was
hoped that this extensive study would also yield
some evidence regarding the existence of a pre-
Ventive effect of gamma globulin, but it was
Tecognized that in the absence of rigid controls
definitive data on a preventive effect could not
be expected.

The rationale of the study was based on the

classical epidemiologic pattern of the familial
aggregation of poliomyelitis. Since the early
studies of Caverly, Wickman, and Frost, it has
been universally recognized that multiple cases
of clinically diagnosed poliomyelitis occur in
households only infrequently, usually in less
than 5 percent of instances. Furthermore,
when multiple cases do arise, the interval be-
tween cases is usually short, 5 days or less in
approximately 60 percent of instances, between
6 and 12 days in approximately 30 percent, and
longer than 12 days in about 10 percent. A
summary of several previous studies is presented
in table 20.

The study of multiple-case households made
possible the identification of three groups of
cases: (a) the index cases, in none of which gam-
ma globulin was given before onset; (b) subse-
quent cases in which gamma globulin was not
given; and (¢) subsequent cases in which it was
given.

Table 20. Interval between onsets of index and subsequent cases of poliomyelitis in m ultiple-case households
collated from various series by Dr. William Clark
Number and percent of subsequent cases
Interval Sweden New York C:éifg;gd Los Angeles Minnesota New York Utah-Towa
/ - 2 43) 5 6) 6 3 7 _59) 8
(days) (1905) 1 City (1916) (1910-1924) ¢ (1943) (1946) State (1950) (1951-52)
Num-| Per- { Num-| Per- | Num-| Per- | Num-| Per- | Num-| Per- | Num-| Per- | Num-| Per-
ber | cent ber | cent ber | cent ber | cent ber | cent ber cent ber | cent
0-5 _____ 81 | 63. 8 285 | 72.1 77| 55.0 22 | 57.9 122 | 62. 2 79 | 57. 2 19 59. 3
6-12 _____ 34 | 26. 8 92 | 23.3 44 | 31. 4 14 | 36. 8 60 | 30. 6 35 | 25. 4 11 34. 4
13-30_____ 12 9.4 18 4.6 19 | 13. 6 2 5.3 14 7.2 24 | 17. 4 2 6. 3
Total____| 127 [100. 0 395 [100. 0 140 (100. 0 38 [100. 0 196 |100. 0 138 (100. 0 32 | 100. 0

. !Lavinder, C. H., Freeman, A. W., and Frost, W. H.: Epidemiologic studies of poliomyelitis in New York
City and the northeastern United States during the year 1916; United States Public Health Service, Public Health

ulletin No. 91.
2 Ihid.
3 To 25-day interval only.

* Aycock, W. L. and Eaton, P.: American Journal of Hygiene, 5:724 (1925).

Government Printing Office, Washington, D. C., 1918.

Data are included for New

York State, 1921-24; Detroit, Mich., 1924; Missoula, Mont., 1924; Massachusetts, 1921-23; Vermont, 1910-24.
5 Swartout, O. H. and Frank, W. P.: J. A, M. A. 125:488 (1944).
% Data furnished by Dr. Gaylord Anderson, University of Minnesota School of Public Health.
” Data furnished by Dr. R. F. Korns, New York State Department of Health.
8 Data furnished by Dr. William Mc¢D. Hammon, University of Pittsburgh School of Public Health.
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A comparison of the severity of the index cases
with that of the subsequent cases which received
gamma globulin was not considered to be a valid
one. There was reason to believe that index
cases would tend to be somewhat more severe
than subsequent cases on the grounds that the
existence of the index case in a family would
draw attention to some mild cases that other-
wise would have been missed.

A comparison, however, limited to the subse-
quent cases themselves according to whether or
not gamma globulin was administered, was con-
sidered to be more valid. While these two
groups of subsequent cases could not be consid-
ered strictly comparable, they were considered
to provide the best attainable comparison short
of a rigidly controlled study.

Two factors, age and interval between onset
of index and subsequent cases, were recognized
as possible sources of bies. A variation in the
severity of disease by age could be expected on
the basis of the known increase of case fatality
rates among adults. Furthermore, subsequent
cases tend to be older than primary or index
cases. The data, therefore, had to be examined
for the effects of this age factor.

The effect of the interval between onset of
index and subsequent case also was recognized
as a possibly important factor. Subsequent
cases might tend to become milder as the
interval increased, because the later cases
presumably represent individuals coming down
after longer incubation periods. Some unpub-
lished observations from the laboratory (Sabin)
and from the field (Leftwich and Chapman)
supported this concept. Therefore, a large
group of cases was necessary in this study in
order to determine with reasonable reliability
the extent of the effect of these several factors
and to give statistical stability to a complex
analysis.

It was reasoned that only a few of the 60
percent of subsequent cases coming down within
5 days of the index case would receive gamma
globulin because a lag of 3 to 5 days could be
anticipated between the onset of the index case
and the time of diagnosis of the subsequent case.
A much larger proportion of the 30 percent of
cases developing the disease from 6 to 12 days
after the index case would receive gamma
globulin, and these would receive it mostly
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within 7 days of onset. A comparison of this
group of cases with the early group should
provide a measure of the modifying effect of
gamma globulin.

The preventive effect of gamma globulin
might be apparent through changes in the
observed proportion of subsequent cases devel-
oping more than 12 days after the mndex cases.
Approximately 10 percent of subsequent cases
could be expected in this group. From table
20, it may be scen that this proportion varied
from 4.6 percent to 17.4 percent. With such
variability it was evident that the possible
preventive effect of gamma globulin would be
observable in this type of study only if: (a) a
very large series were studied; (b) gamma glob-
ulin were given very consistently to most family
contacts; and (¢) gamma globulin possessed a
marked preventive effect.

Description of the Data

During the period June 1 to October 31, a
total of 27,600 cases of poliomyelitis were re-
ported from the 41 States, the District of
Columbia, and 3 cities participating in the
program. From these areas, a total of 830
multiple-case household records, consisting of
1,828 individual patients, were submitted to
the National Evaluation Center. These com-
prise 3.0 percent of the total reported cases from
the study area, and this frequency suggests that
a large majority of the total multiple-case
houscholds have been included in the study.

In this group, 81 houschold records (9.8 per-
cent) were incomplete for some important item
of information and therefore were deleted.
The distribution of these deletions by States is
shown in table 21. Thus, case records from 749
households were available for analysis.

Table 21 lists the source of these records by
State, and shows the distribution of households
according to the number of subsequent cases
that occurred. Most of these households had
only 2 cases but occasionally as many as 5
individuals were involved. The 1,654 com-
plete case records consist of 749 index cases, 80
co-index cases, 8 pre-index primary cases, and
817 subsequent cases. Further analyses were
limited to this last group of 817 cases.

In table 22, the number of subsequent pa-
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tients receiving gamma globulin, before onset,
or on or after onset, is shown by monthly inter-
vals. As the poliomyelitis season progressed
the percentage of patients receiving gamma
globulin before onset increased from less than
10 percent to almost 50 percent. Over the
entire season 278 of the 817 subsequent cases,

Table 21.

or 34 percent, received gamma globulin before
onset, and 137, or 16.8 percent, received it on
or after onset. Slightly less than half of the
subsequent cases did not receive gamma glob-
ulin. These represent in a large measure the
subsequent cases having onsets shortly after
the index cases.

Multiple-case housechold records by participating States

: , . | Incomplete
Complete records ‘ records !
| * 1
State Number | Number caw& per | - | Number |
of multi- househol . Subse- 5.7 o of multi-|
ple case IC';(igs\ ‘ quent %;l? r {, ;t?} ple case T;: aj
house- o ‘ cases | =E2 s house- SEE
holds 2 3 4 5 ; i holds
|
Alabama___ S 27123 4] 0| O 27 | 31 | 0 58 1 2
Arkansas . . . . 303, 0 0] 0 3 | 3| 0 6 0 0
California_ .. o 55|50 5| 0| o 55 | 60 0 115 | 3 6
Colorado 3 2] 1 i 0] 0 3 4 0 7 3 9
“Onnecticut_ .. ____ o 16 | 14 2 0 0 16 18 | 0 34 1] 2
elaware ___ 0 0l ol o o0 0 0 | 0 0 0| 0
Washington, D. C____ 0, 0| 0] 0] 0 0 0 0 0 0| 0
Mlovida___ 21 119 2, 0] 0 21 23 0 | 44 2 | 4
reorgia o 50 4] 1] 0] 0 5 6 0 11 0 0
daho_____ 1| 1| 0] 0| 0 1 1| 0 2 | 0 0
Winois _ _ - 53 145 7 1] 0 53 62 | 0 115 | 1 3
Chicago._ . _ . ‘ 10, 7, 2| 1] 0 10 14 | 0 24 | 0 0
owa__ - 21 | 14| 4| 2| 1 21 32 0 53 2 4
Kansas = =~ 9 5 1| 2|1 9 17 0 26 0 0
Kentueky_____ . __ 1 1] 0] o] o 1 1 0 2 0 0
LOuisiana_ o 1813 3| 1] 1 18 26 | 0 44 0 0
Maine _ | 12 11 1] 0] 0 12 | 13 0 25 0 0
Maryland__ | 20 (15 4| 1, 0 20 | 23 3 46 0 0
Massachusetts_ R 23 | 20 3 0 0 23 26 | 0 49 1 2
Michigan _ __ ] | 34 128 6 0| 0 34 40 | 0 | 74 2 4
Minnesota . 73 .67 6] 0] 0 73 79 | 0 | 152 11 24
Mississippi__ .. ___ 4131 1100 4 5 | 0| 9 1 2
Missouri - ___ . 47 036 91 1 1 47 60 | 1| 108 0 0
Nebraska .. . 707 00 0] 0 7 7 | 0 14 | 1 2
Nevada. .~ o 0, 0 0 0] 0 0 ‘ 0 0 0 ‘ 0 0
New Hampshire o, 0, 0 0] 0 0| 0 0 ‘ 0 0 0
New York .. 73 162 9] 1] 1 73 87 | 0 160 1 2
_New York City_ o 8| 7 1 0| 0 8 9 0 17 0 0
IQVOrth Carolina_~ ___ ‘ 45134 9] 2] 0 4:'3) 51 ‘ 1) m?_} 0 0
North Dakota - _ _| 3| 2 1 0 0 ‘ ( 1 2
vo__ . . \ 30 | 29 1 0 0 30 30 | 1 61 8 16
Oklahoma,_ R 4 2 2/ 0 0 1 6 0 10 0 0
regon_ . ___ 43/ 1, 0] 0 4 5 | 0| 9 0 0
ennsylvania ‘ 32 27 5| 0] 0 32 37 0 69 | 5 12
Rhode Tsland__ R 14 ‘ 12 1| 0] 1 14 18 | 0| 32 0 0
South Carolina | 5/ 51 0| 0] 0] 5 5 | 0 10 | 0 0
ennessee | 22 (15, 7, 0 0 22 28 | 1| 51 | 0 0
lexas | 1211 0| 1| 0] 12 14 0 26 2 4
Utah__ ~ o 07 30 0 10 12 1| 23 | 0 .0
Vermont. | 0, 0] 0 0] 0 0 0 0| 0 0 0
Virginia. | 0 0 0 0 ‘ 0 0 0 0 0 29 62
‘ashington_ | 20 12| 6 2 0 20 30 0 50 ‘ 1 2
est Virginia. . 0 0| 0| 0] 0] 0 0 0 | 0 5 10
Isconsin___ ‘ 4| 4 0 0 0| 4 4 | 0 ; 8 0 0
‘ iy | |
Totals_________ T s 620 108 | 15 6 749 897 ‘ S| oLes s1 174
_ | | | | | |

~ !Incomplete records include those where muscle evaluations were refused, or could not be performed for other
easons, where some important item of information could not be accurately obtained, and where the records were
received too late for inclusion in the detailed statistical analysis.
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Table 22. Distribution of subsequent cases occurring 1 day or more after index case by month of onset
and gamma globulin status (80 co-index cases not included)
Number of subsequent cases
Month Receiving Not receiving
Total Receiving gamma gamma 0 . Lecelving
¢ globulin before onset | globulin on ;‘]mI“”l'.a
| or after onset| &obuin
Number Percent
April - et 1 0 0.0 0 1
May -~ o ____ SRR 8 2 | 25. 0 1 5
1011 O S S = o 64 | 6 | 9.4 | 9 49
July oo e 198 65 32.8 | 34 | 99
August______ . 297 101 34.0 49 | 147
September______ S W 188 74 39. 4 36 78
October______ _ 61 30 49. 2 8 23
| |
Total . .. .. o 817 278 34.0 137 | 402
| |

In planning the analysis of these records for
the possible effect of gamma globulin, careful
consideration was given to a number of factors
that might introduce bias or wundesirable
variability. For example, cases occurring in
the nonwhite population would be drawn from
such a different socioeconomic group that
separate analysis was deemed warranted. Ac-
tually less than 5 percent of cases occurred in
nonwhites. This reflected the relatively low
incidence of poliomyelitis in the south and in
the large cities during 1953.

Another factor was age. Only 4.1 percent of
cases were under 1 year of age. Muscle
evaluations in this group, before the toddling
stage, are difficult and much less accurate than
the relatively precise measurements that can
be made at later ages. Therefore, cases under
1 year of age were excluded from the analysis.

A different problem was encountered in
considering cases 30 years of age and older. A
basic assumption of the study was that gamma
globulin was freely available for household
contacts. This was quite generally true up to
the age of 30 years because almost all States
tollowed the recommendations of the National
Allocation Authority. In only a few areas, and
late in the season, was gamma globulin available
for contacts 30 years of age or older, other than
pregnant women. Therefore, the inclusion of
such older cases in the study would have
introduced a possibly serious bias because
cases in this age group are known to have a
higher case fatality, and those deaths would
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have fallen selectively into the no gamma
globulin group.

These three factors of bias were climinated by
the exclusion from the total of 817 subsequent
cases of 37 cases among nonwhites of all ages,
32 cases among whites under 1 year of age and
82 cases among whites 30 years of age and
older. These exclusions reduced the number of
cases in the analysis to 666.

A clinical classification of these cases into
paralytic, nonparalytic, and suspect cases was
available from the “7- to 14-day’’ evaluation.
It should be emphasized, however, that this
evaluation was only qualitative in nature and
was made primarily as an initial screening for
the purpose of eliminating reported cases in
which the diagnosis was revoked during the
acute illness.

Another classification of these cases was
available from the 50- to 70-day muscle evalua-
tions. These were made for the purpose of
determining the severity of paralysis after the
disease had become reasonably stabilized.
These evaluations were quantitative in nature
and were based on the consistent records of
physical therapists trained to wuse uniform
methods.

In the examination of the records of the 50-
to 70-day evaluations a problem was encoun-
tered in determining the paralytic status of
very mild cases. There were 33 cases in which
the records revealed muscle involvement of less
than 0.5 percent. Among these were 10 cases
in which the only involvement recorded was a
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deviation of the palate. In half of these “en-
larged  tonsils” was recorded, which would
make it difficult to decide whether or not the
Palate was minimally involved. There were 4
cases where minimum involvement of a muscle
Was recorded with the note “probably normal.”
A clinical review of these 33 records indicated
that 7 could have been classified as paralytic
Poliomyelitis on the grounds of definite involve-
ment of small muscles. Of these, five were
mild bulbar cases. In view of these findings it
appeared to be clinically reasonable to choose
& muscle involvement of 0.5 percent as an
arbitrary criterion for defining a paralytic case
for the purposes of this study.

A comparison of the 666 subsequent cases
according to the two classifications is shown in
table 23.  According to the 7- to 14-day evalua-
tion, approximately half the cases, 50.8 percent,
Were classified as paralytic and the remainder
48 nonparalytic or suspect. According to the
50- to 70-day evaluation, however, almost
three-fourths of the cases, 73.6 percent, were
found to be paralytic. Tt is of interest that
107 nonparalytic and 74 suspect cases by the
early classification were found actually to be
Paralytic at the later evaluation. On the
other hand, only 29 cases classified carlier as
baralytic were found to be nonparalytic at the
50- to 70-day examination.

Another interesting relationship among these
666 subsequent cases is revealed in table 24.

Table 23, Comparison of 7- to 14-day and 50- to 70-
day classification of subsequent cases, among
Whites, 1 to 29 years old

50- to 70-day
classification
7~ to 14-day classi- [—————F—— Per-
fication Non- Total | cong
S
Iytie | para-
. lytic
Paralytic. 309 29 | 338 50. 8
‘S(’“Daralytic e 107 74 181 27. 2
Uspeet 2. __ 74 73 147 22.1
Total._______ 490 176 666 100. 0
Percent. ____| 73.6 26.4 | 100.0

! Clinical manifestations su ggesting nonparalytic
p°21°{T}Y§alitis plus pleocytosis of 10 cells or more.
nical manifestations suggesting nonparalytic

Poliomyelitis but either no pleocytosis or no lumbar
Punctyre,

Gamma Globulin in the Prophylaxis of Poliomyelitis

A high proportion of cases developing sub-
sequent to paralytic index cases were paralytic,
75.9 percent, or fatal, 3.3 percent, whereas,
among the cases developing subsequent to
nonparalytic index cases a much lower pro-
portion was paralytic, 47.1 percent, or fatal, 0.8
percent. Thus, the frequency of paralysis
among subsequent cases was directly associated
with the paralytic status of the index cases.
Many factors may be involved in this as-
sociation but at least one is the probable in-
clusion of some cases that were not polio-
myelitis.  Thus, in seeking a group of cases
for the detailed analysis of the effects of gamma
globulin the 415 paralytic cases that developed
subsequent to paralytic index cases were
considered to constitute the most specific
and homogeneous group.

Effects of Gamma Globulin

In searching for measures of the modifying
effects of gamma globulin two general ap-
proaches were followed. The first was the
relatively crude measure of a change in the
proportion of paralytic and nonparalytic cases
in relation to administration of gamma globulin.
The second was a more detailed analysis of the
comparative severity of the paralytic cases.

The first measure is shown in table 25, which
compares the 7- to 14-day and 50- to 70-day
classifications of paralysis. In 297 of the 666

Table 24. Number of cases, paralytic, nonparalytic
and fatal among subsequent cases, white, age 1-29,
by paralytic status of the index case

\
[
‘ Subsequent, cases

Number Percent
Involvement of
subsequent case i .
Index Index Index Index
o | case caso | €8se
CasC | on- | Total >“ | non-
para- para-
lytict | Para- lytict | Para~
. lytic & lytic
Paralytic 1_______ 415 56 471 | 75.9 47. 1
Nonparalytic_____ 114 62 176 | 20. 8 52, 1
Fatal . _ _________ 18 1 19 3.3 .8
Total - ____ 547 119 666 {100. 0 | 100.0

10.5 percent or greater muscle involvement, 50-70
day diagnosis, for both index and subsequent cases.
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Table 25.

Comparison of 7- to 14-day with 50- to 70-day classification of paralysis according to administration
of gamma globulin

Number of cases

7- to 14-day classification 50- to 70-day classification | No iGamma globulin given! Total

gamma | . |

fobulin | Before [On or after
Paralytic . __ —==-| Paralytic. .- —- .. S , 140 ey 58 309
Nonparalytic e 0 13 7| 29
Total 149 124 65 | 338
Nonparalytic. .. ______ | Paralytic.. .. __ - 53 43 | 11 107
} Nonparalytic - ) 30 32 | 12 | 74
* Total 83 75 | 23 | 181
Suspeet. . ____ Paralytic.____ o 33 | 25 | 16 | 74
| Nonparalytic . _ . 32 | 26 | 15 73

| [ — e
| Total .~ . 65 51 31 | 147
Total_. . _______ Paralytic.._______ | 226 | 179 85 | 490
Nonparalytic 71 71 34 ‘ 176

| |
‘ Total .~ _ B 297 250 | 119 | 666

Percent of cases
Paralytiec. .. _ | Paralytic__. . 94. 0 89. 5 ‘ 89. 2 91. 4
Nonparalytie! . ___.do____ = o s i S 63. 9 | 57. 3 47. 8 59. 1
Suspect 1______ . | R . [ S o 50.8 | 49.0 51. 6 50. 3
| \

Total.. . | _do._. ‘ 76. 1 | 71.6 71.4 | 73. 6

I See footnotes to table 23.

total cases, gamma globulin was not admin-
istered ; in 250 it was given before onset; in 119
it was given on or after onset.

Among the 338 cases classified as paralytic
at the 7- to 14-day evaluation 91.4 percent were
found to be paralytic at the 50- to 70-day
examination. Among the 181 cases classified as
nonparalytic early, 59.1 percent were found to
be paralytic later. Similarly of the 147 suspect
cases 50.3 percent were found to be paralytic
later.

Only slight differences were observed in the
proportion of paralytic cases in relation to the
administration of gamma globulin. None of
these differences were statistically significant.
Thus, it could not be demonstrated that the
administration of gamma globulin resulted in
an appreciable reduction in the proportion of
paralytic cases found at the 50- to 70-day
examination.

The more detailed analysis was limited to

76

the 415 paralytic cases that developed subse-
quent to paralytic index cases. These were
separated into 7 groups according to the ad-
ministration of gamma globulin. In 184 cases
no gamma globulin was given. In 48 cases it
was given 6 or more days before onset, in 55
cases it was given from 3 to 5 days before
onset, and in another 55 cases, 1 to 2 days
before onset. Gamma globulin was admin-
istered on the day of onset in 37 cases, from 1
to 2 days after onset in 21 cases, and from 3
to 8 days later in 15 cases.

These 415 cases were widely distributed
among 32 States (table 26) roughly in pro-
portion to the population and incidence of
poliomyelitis cases during the year.

The intervals between onset and time of
the physical therapists’ examinations are sum-
marized in table 27. While this examination
has been referred to as the 50- to 70-day
examination, actually a small number of cases
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have been included in the analysis that were
examined either earlier or later. However,
78 percent of the cases were examined within
the specified period of 50 to 70 days, and,
since there was no indication of selection of the
remaining 22 percent of cases in any of the
gamma globulin groups, their inclusion in the
analysis was deemed warranted.

A study of the distribution of the 415 cases
by age and sex (table 28) revealed the ex-
bected high proportion of cases in the 5- to 14-
Year group. Males were somewhat more
frequent in the preschool children, but females
Were more than twice as frequent in the age
group 15 to 29 vears. This preponderance of
females in the young adult group of subsequent

cases may reflect the exposure of mothers to
childhood index cases, although there may be
other reasons. Furthermore, 23 of the 30
females in this group received gamma globulin
before onset, 12 of them at least 6 days before.

The distribution of intervals between the
onsets of the index cases and the 415 subsequent
cases is shown in table 29.  The distribution of
the total cases follows extraordinarily closely
the classical curve of the ecarlier epidemiologic
studies. The distributions of the cases in the
several gamma globulin groups vary in a logical
manner. As pointed out earlier, a high propor-
tion of the early subsequent cases could not be
expected to receive gamma globulin prior to
onset.  More than half of the subsequent cases

Table 26. Geographic distribution of the 415 cases, according to gamma globulin groups

\
Gamma globulin “
No |
State | gamma | Days before onset Day of or after onset Total
globulin ‘7 ) o B - o
6+ | 3-5 | 1-2 Sameday 1-2 3-8
| | ]
— . J
Alabama______ 3 1| 1| 1 2 1 1 10
Arkansas_______ ] 0 0 | 2 | 0 0 0 0 2
Californiat___. . | 10 1| 5 5| 4 4 | 0 29
Los Angeles_ ‘ 2 0 | 0 1| 2 0 0 5
Colorado_ . | 2 1| 0 0 0 0 0 3
Connecticut - 2 0 ‘ 2 0 1 | 0 | 0 5
Florida_______ . __ 2 2 | 1 | 1 0 0 | 0| 6
seorgia ... 0| 0 0 1| 0 0 0| 1
Minois 1. __ o 11 5 | L | 4 | 7 0| 2 30
Chicago_ .~ e 4 0| 2 0 0 1 2 9
owa._ 8 4 | 2 | 1 0 1 0 16
Kansas _______ 4 3 | 2| 4 | 0 1 0| 14
“Ouisiana____ 2 0| 0 0 0 0 0 2
Maine 6 | 0 2 | 0 2 0 0| 10
Maryland. =~ 4 | 0 2 0 0 | 1| 0 7
Massachusetts 8 | 3 2 4 | 0 ! 0 | 1 18
Michigan___ N 2 | 3 1| 2 | 1 1| 1 11
Minnesota_____ | 8 1 1 | 1 2 | 2 | 0 15
Mississippi \ 1 2 | 0 0 0 0 0 3
Missouri__ . __ 20 3 | 3 6 2 | 3 1| 38
Nebraska . 9 0| 0 2 | 0 0 0 4
New Yorkt . 26 11 | 10 | 6| 5 | 0 9! | 60
_New York City - 3 0| | 0 2 | 0 0| 6
Jorth Carolina_- . 11 4 | 2 2 3 2 | 1| 25
North Dakota 1 0 0 0! 0 0| 0 1
Ohio__ 7 1 2 1 2 | 2 | 3 | 18
Oklahoma \ 0 0 1 0 0 | 0| 0| 1
regon_______ ; 2 1 1 1| 0| 0 0| 5
Pennsylvania : ‘ 7 0 3 5 | 2 | 1 . 19
Rhode TIsland_ S 1 1 | 1 | 1 0 | 0 0 4
South Carolina 4 0| 0| 1 | 0 0 0 5
ennesgee o 5 1 0 4 0 | 1 0 11
‘exas_ | 4 0 3| 0 0| 0| 0| 7
Utah o | 6 0 0 0 0| 0 0 6
Washington | 6 0 2 1 0 0 0 9
|

Total o - 184 | 18 55 55 37 21 15 | 115

\ \

' Exclusive of cases from cities listed.
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coming down 6 or more days after the index
case, however, did receive gamma globulin. As
the interval from index to subsequent case in-
creased, so did the proportion of subsequent
cases receiving gamma globulin 6 days or more
before developing the discase. As might be
expected, the cases receiving gamma globulin,
on or after onset, were concentrated largely
among the early subsequent cases.

The summary in table 29 presents the distri-
bution of intervals of the total group in a manner
comparable to the distributions shown previous-
ly in table 20. In order to make this summary
table comparable it was necessary to add 45
co-index cases since these had been included in

Table 27.

the distribution of earlier years. In the present
study the proportions of the subsequent cases
in the three interval groups fall well within the
rather narrow variations of past experience.
This similarity is remarkable because the pres-
ent series is based on white paralytic cases 1 to
29 years of age classified by a physical thera-
pist’s examination, while the earlier series were
not so carefully evaluated.

There were 30 cases that occurred 13 to 30
days after the onset of the index cases. Of
these, 19 received gamma globulin before onset,
16, six days or more before onset at a time when
the greatest prophylactic effect of gamma
globulin should have been acting. These 30

Intervals between onset and time of *‘50-70 day”” muscle evaluation in 415 cases, according to

gamma globulin group

Gamma globulin
No ‘
Interval (days) %:32?)13? Days before onset Dav of Days after onset ?{;’:(‘il
lin onset
64 3-5 1-2 1-2 3-8
3144 4 1 2 2 2 | | (S 12
BSAOL v cme per a e e 7 2 7 2 5 A 25
50-70_ . ________._ o aaaae 148 43 37 45 25 16 10 324
T1-75 o 10 | __ 1 2 | |eaooo - 2 15
76-125_ . 15 2 8 4 5 2 3 39
Total. ocooo e 184 48 55 55 37 21 15 415
Table 28. Age and sex distribution of 415 cases, according to gamma globulin group
Gamma globulin |
No Total
Age and sex gamma Days before onset Diy Days after onset A8as
globulin oF Cases
6+ 3-5 Jog | Omeek | 49 3-8
1-4 years:
Male . .. ________ 19 -4 11 10 9 1 1 55
Female.._____________ . __ 17 4 6 7 3 2 2 41
5-14 years:
Male. o concon cue nnd zacsmans cns 2 59 17 11 16 5 3 2 113
Female_.___________________ S 44 10 20 15 16 ) 4 113
15-29 years:
Male.__________________________ 15 1 2 3 3 2 27
Female______ . __ 30 12 4 7 1 7 4 65
Total:
Male ... _________ L 93 22 25 26 17 Vi 5 195
Female. . ____________ . __ 91 26 30 29 20 14 10 220
Total . - ___________ 184 48 55 55 37 21 15 415
f
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Table 29.

Distribution of intervals between onset of the index cases and the 415 subsequent cases, according

to gamma globulin groups

‘ |
Gamma globulin |
No ' Total
Interval (days) gamma Days before onset Days after onset -o! ‘f‘
globulin Day of ‘ e
1 ‘ onset | [
6+ | 35 | 12 | e 38 |
— - . | | o |
e 40 || __ ‘ 1 1| 3 | 6 51
2 22 |______. _ 1 | 4 9 3 2 41
- 1 21 1 3 9 8 ‘ 3. | 45
. | 2% | 1| 11 5 | 3 4| a8
R e e e o | 18 1 6 8 5 3 |emcoooos ‘ 41
R 15 1 7 9 /R I ; 33
o e o o e e o i e 11 3 | 8 | 4 1 1 1| 32
T 9 2 10 ‘ ,,,,,,,, 4 | 1| \ 26
| 2 7 4 4 1 1| 1| 20
oo 5 3 | 5 | 3 | I I 17
1S I _ o 9 9 6 ’ 2| . ‘ ,,,,,,,, : 1| 20
12 j 1 2 1. TN IR A 5
330 ‘ 11 16 E S R PR I NN 30
3l-43________ ; 3 3. [N UG N—— 6
Total .. s ‘ 48 55 55 | 37 | 21 ’ 15 415
o S I B o
cases comprise 6.6 percent of the total series, Summary of table 29
which is well within the expected range had - o
hone received gamma globulin. Thus, the Interval (days) Ef“(':lj‘:\’ Pereent
availability in 1953 of gamma globulin on a g
national basis for administration to houschold 0-5 1971 1 5. 7
. . . . . . . i e Qe b
associates did not induce a discernible deviation 6-12__ 153 33. 7
- the classical epidemiologic pattern of the — 13730 - 4D 6.6
familial aggregation of the disease. Total ______ . _____ 454 | 100. 0
|

The severity of muscle involvement of the
415 cases is presented in table 30, for ecach of
the gamma globulin groups. A large proportion
of the cases were mild. The geometric mean
for the total group was 6.1 percent muscle
involy. ement, and approximately one-third had
Involvements greater than 9.5 percent.

A comparison of the mean percent involve-
ment for each of the 7 gamma globulin groups
reveals a variation ranging from 4.2 percent
0 7.0 percent without apparent trend. Another
index of qcvouty in the distributions was the
Percent “severe’” cases arbitrarily defined a
'those having 9.5 percent or greater, muscle
Involvement. In the group receiving no gamma
globulin, 32.1 percent were thus classified as
Severe. The comparable figures for the groups
Teceiving gamma globulin before onset were
27.1, 40.0, and 30.1 percent. Slightly lower

gures were observed in the groups that re-
ceived gamma, globulin on or after onset. None
of these shght differences were statistically
significant.

Gamma Globulin in the Prophylaxis of Poliomyelitis

! Includes 45 co- 111(10\ cases selected from the total
of 80 co-index cases of the total series on the same basis
as the 415 cases were selected from the 817 of the total
series.

A total of 18 deaths occurred among the
white subsequent cases 1 to 29 years of age.
These were not included among the 415 cases
because muscle scores were obviously not avail-
able. These deaths are shown at the bottom of
table 30. In half of these gamma globulin was
not given, in seven it was given before onset,
and in two, after onset. While the numbers
are small, there is no suggestion of difference in
case fatality rates in relation to administration
of gamma globulin.

The distributions of muscle involvement
according to age groups and intervals between
index and subsequent cases are shown in table
31. The severity of paralysis among the cases
from 1 to 4 and from 5 to 14 years of age was
milder than among the age group 15 to 29.
This difference is shown both by the geometric
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Table 30.

Distribution of severity of paralysis based on the 50- to 70-day muscle examination and distribu-

tion of deaths, according to gamma globulin group

Gamma globulin ‘

| No. e . | i . " ‘
Percent musele involvement | gamma Days before onset “ Dipiy &l oz after: onsel | Toteal
| globulin ‘ T | ‘
! ‘ | g ,
i : | B 9 Same 9 n
| 6+ 35 1-2 ‘[ Ay -2 | 3-8 ‘\
\—___A—A’ o
0514 R 18| 5 | 7| 3 | 4 2 3 | 42
1.5-24_____________ . 26 | 7| 3 | 10 ‘ 6 2 ‘ 2 56
25-34 . . 18 6 5 | 5 2 2 2 | 40
3.5-44___  ___ ___________ S 22 4 6 7 3 0 1 i 43
45-5.4 o ... o 15 2 4| 3| 3 4| 1| 32
5.5-6.4_ » 10 | 5 3 | 3 | 3 2 | 2 28
6.5-T4 . e 7 | 4 | 2 | 3 1 3 3 | 0 22
7.5-84 | 5 | 1| 3 | 3 2 0 ‘ 0 14
85-94 B 4 1 0 ‘ 1 1 1 0| 8
95244 . 26 | 10 | 13 10 4 3 | 3| 69
24.5-49.4__ = s o ot s aces | 17 | 1 6 | 3 2 1 | 1 31
49.5=090: oo 16 2 | 3| 4 | 4 1 0 30
— |
|
Total .. . : 184 48 55 55| 37 20 15 A4l
Geometricmean____ _ __._________| 6.3 5.1 7.0 6.0 6. 1 59 4.2 6. 1
Percent severe cases! . 32.1 27. 1 40. 0 30. 1 27.0 23. 8 26. 7 31. 3
Number of deaths _._ ____ _ e 9 2 2 | 3 ‘ 2 0 18
|
1 Cases having 9.5 percent or greater involvement.
mean and the percent of severe cases. This  globulin is quite different with respect to inter-

trend reflects the expected increase in severity
of paralysis with age. Contrary to expecta-
tion, no correlation or trend was observed in the
severity of subsequent according to
interval from the index case.

Recognizing the existence of a relation
between age and severity, and the fact that the
age composition of the gamma globulin groups
differed, a statistical analysis was undertaken
that would permit measurement of the factors
independently.

cases

Further Statistical Analysis

An appropriate method for the more precise
statistical analysis was a factorial analysis
of variance adapted to unequal subelass num-
bers. The method has been described by
various authors, for example: “The Design
and Analysis of Experiments,” by Oscar
Kempthorne, New York, John Wiley and Sons,
Inc., 1952.

Table 32 shows the variability of the sub-
classes. It will be noted, for example, that the
composition of the group receiving no gamma

80

val between onset of index and subsequent case
from the group receiving gamma globulin 6 or
more days before onset. Also, the age distribu-
tion of the cases receiving gamma globulin
after onset is older than that of the groups re-
ceiving gamma globulin 1 to 5 days before onset.

In order to appraise the effect of gamma ¢lo-
bulin with removal of the bias introduced by
different composition of the seven gamma glo-
bulin groups with respect to these secondary
factors, a special procedure was employed prior
to analysis of variance. The method is based
on the premise that the 50- to 70 day severity
of each case can be resolved into additive com-
ponents associated with age, index-subsequent
case onset interval, and administration of
gamma globulin. This statement may be ex-
pressed more precisely in terms of an equation

Yu=u-+gutai+t;+enuyx

in which Yy represents the 50- to 70-day
severity (in percent) of a particular individual;
“u” represents a “base-line’” average severity
of all individuals in the study; “g,’”’, an aver-
age component characteristic of all individuals
who received gamma globulin during a specific
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time interval, h, relative to their onset; “a,”, an
average component characteristic of all indi-
Viduals in a particular age group, i; “t,”’ a com-
ponent characteristic of all individuals whose
onset fell in a specific time interval, j, relative
to onset of the index case; and “enyx”’y a residual
“random” element representing an individual’s
departures from the average values of the group
of individuals into which he is classified. Such
departures result from various causes not identi-
fied in the mathematical model.

Table 31.

The analysis was carried out in logarithms
of the percent involvement at the 50- to 70-day
examination and thus provides comparisons
based on geometric rather than arithmetic
means.

Technically, the procedure consisted of form-
ing a set of normal equations based on the
frequencies in table 32 and the totals of the
percent involvement for the various groups.
The normal equations are shown in table 33.
Solution of the equations yiclded an estimate

Distribution of severity of paralysis based on the 50- to 70-day muscle examination among the

415 cases, according to age and to interval between onsets of index and subsequent cases

Age in years

Interval in days \

Percent muscle involvement | | Total
|
1-4 =14 | 15-29 | Total | 1-3 4-7 | 8+ |
‘ ‘ 1

- - 7 26 9 | 42 17 14 | 11 42
- 16 30 10 56 22 21 | 13 56
4 28 8 40 11 14 | 15 ‘ 40
10 24 ) 43 9 21 | 13 43
8 16 8 32 14 10 8 32
8 | 15 5 28 | 12 | 8 8 | 28
- 12 | 9 1 22 | 7 | 6 ‘ 9 | 22
3 11 : 14 | 2 | 6 | 6 | 14
. 1 4 3 8 | 1| 4 | 3 | 8
4. 3 20 34 15 69 | 20 27 | 22 | 69
494 5 14 12 | 31 10 12 9 | 31
9.5 - 2 16 12 | 30 12 11 | 7 30
Total ... _ = 96 227 92 415 137 154 | 124 | 415
Geometric mean . 5.8 56 7.9 6.1 6.0 6.1 6.3 6.1
treent severe cases 1. . 28.1 28.2 | 42.4| 31.3 30.7 | 32,5 30. 6 } 31.3

! Cases having 9.5 percent or greater involvement.

Table 32,

Distribution of the 415 subsequent cases, by age, interval between onset of index and subsequent
case, and administration of gamma globulin

Administration of gamma globulin

No
| gam- |
Ave [veaps | Index-subsequent onset ma < hefore onse Days after | ..
Age (years) ‘ interval (days) glob- | Days before onset Same onset, i Total
| ulin ‘ i 5
given | day ‘ |
| 6+ 35 | 1-2 ‘ 1-2 3+ )
——— 7_*%‘&‘__**‘7 ) R | | P o
1 \ \ \
L M B 18 o 19 || __ 6 9 2 1 57
| 4-7. - 15 |- 10 | 10 2 | 1| 1| 39
| 8+ 2 s 7| 1 1|eee| 1| 20
L © . ] -3 | 52| 1 N 8| 5| 4 S0
| 4-7__ . 33 2 2 17 9 3 2| 78
84 S 18 24 1 6 4 || ] 69
15-29 R B S o 12| 2l | 1 2| 3 20
-7 _ 20 3 | 5 1 6 2 37
IS4 B - 13 10 | b 2 2 2 | 1 35
| e ——— e
Total cases _‘ ,,,,,,,,,,,, 184 ‘ 48 ‘ 55 ‘ 55 37 ‘ 21 ‘ 15 415
o o - | - | B B ! o -
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Table 33.

Normal equations (in matrix notation) for analysis of the 415 subsequent cases

Zlog Yhijk

45 13 7 7 4 10 6

184 36103 45 83 68 33 € 147. 6059
48 8 27 13 | 1 5 42 e 34. 0891
55 17 31 7 4 22 29 g 46. 5040
55 17 31 7 4 32 9 o 42. 8235
37 12 21 4 18 12 7 29. 1434
21 38 10 9 10 2 £ 16. 1631
15 3 6 6 8 5 2 | | & 9. 3158
X - \
368 17 17 12 3 3 96 37 39 20 ay 73.1099
103 27 31 31 21 8 6 227 80 78 69 ay 169. 9710 |

1 92 20 37 35 as 82. 5639
83 1 4 14 18 9 8 37 80 20 137 t 106. 2716 |
68 5 22 32 12 10 5 39 78 37 154 to 120. 4305 |
33 42 29 9 7 2 2 20 69 35 124 13 98. 9427 |

Key:

¢;=No gamma globulin
With gamma globulin

2»=06 or more days before onset
g3;=3 to 5 days before onset.
g,=1 to 2 days before onset.
2;=0n day of onset.
gs=1 to 2 days after onset.
g;=3 or more aays after onset.

a;=Age

of the average value of each factor and these
are shown in table 34.

I* Table 35 shows the numerical value of each
component measured as a departure from the
average of its group; and the standard error of
each component. It may be noted that only
one of the 13 components, a; (age group
15 to 29), exceeded twice its standard error.

Table 36 provides the sums of squares and I
ratios for testing significance of each group of
factors. It is readily apparent that there were
no indications of any differences of statistical
significance in the comparisons relating to
gamma globulin or to interval between onset
of index and subsequent case. With regard to
age, however, the average severity among those
in the age group 15 to 29 was significantly
greater than among those under 15.  Estimates
(geometric mean) of average severity in muscle
score percent were: age 1 to 4, 5.3 percent; age
5 to 14, 5.2 percent; and age 15 to 29, 7.7
percent.

Table 37 shows individual tests of signifi-
cance between the group which did not receive
gamma globulin and each of the six groups
which did receive gamma globulin. It is evi-
dent that none of these differences is of statis-
tical significance. It will be noted that the 2
groups receiving gamma globulin 3 to 5 days

82

1 to 4 years.
a,=Age 5 to 14 years.
a;=Age 15 to 29 years.

t;=>Subsequent onset 1 to 3 days after index case.
to=Subsequent onset 4 to 7 days after index case.
ts=Subsequent onset 8 or more days after index case.

and 6 or more days before onset include rela-
tively small numbers of subsequent cases occur-
ring 1 to 3 days after onset, of the index case.
Had the difference in severity been dissimilar
among the respective groups of subsequent
cases occurring 1 to 3, 4 to 7, and 8 or more
days after onset, it would have been necessary
to give additional attention to this factor in
interpreting the effect of gamma globulin on
severity. Since severity among subsequent
cases in cach of the three interval groups turned
out to be very similar, the problem is of no
consequence.

In 749 multiple-case households, 1,654 indi-
vidual patients with poliomyelitis were studied.
Of this number, 749 were index cases, 8 were
prior cases, 80 were co-index cases, and 817 be-
came ill 1 or more days after the index case.
For various reasons, depending mostly upon the
time required for recognition of the index case
and the large proportion of secondary cases
which develop simultaneously with or very
shortly after the index case, only about one-
third of the subsequent cases received gamma
globulin before onset of their illness. To deter-
mine whether or not gamma globulin modified
the severity of paralysis in these patients, the
extent of muscle involvement in this group as
well as in other groups of subsequent cases who
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Table 34. Solutions of the normal equations

p=0.775088
21 0. 008451 —0. 000852 0. 000051 0. 000885 —0. 000163 —0. 002828 —0. 005545 2. 759203 0. 046054
22 —0. 000852 0. 024279 0. 000877 —0.002481 —0.003774 —0.007803 —0. 010247 —4. 075233 —0. 064233
g3 0. 000051 0. 000877 0. 018793 —0. 000902 —0.002657 —0.006751 —0. 009411 4. 030041 0. 103890
8 = 0. 000885 —0. 002481 —0. 000902 0. 017949 —0. 002012 —0.005273 —0. 008166 }X{ 0.492762)=( 0. 045142
g5 —0. 000163 —0.003774 —0. 002657 —0.002012 0. 024106 —0. 006522 —0. 008978 0. 689633 0. 052249
ey —0. 002828 —0.007803 —0.006751 —0.005273 —0. 006522 0. 039948 —0. 010771 —1. 054425 —0. 021816
g7 —0. 005545 —0.010247 —0.009411 —0.008166 —0.008978 —0.010771 0. 053118 —2. 841980 —0. 161286
a; 1 l' 0. 006711 —0. 002000 —0. 004712] —2. 308946 —0. 049646
a; =7 —0.002000 0. 004393 —0. 002393 } X { —8. 581502 =1 —0. 059148
ag l 1 —0. 004712 —0. 002393 0. 007105 10. 890447 l 0. 108794
t [ 0. 006108 —0. 001883 —0. 004224 0. 638903] 0. 001590
ty =1 —0.001883 0. 004995 —0. 003111}>< —2. 140985 2}—0. 016570
t3 l —0. 004224 —0.003111 0. 007335 1. 502082[ 0. 014980

Key: See table 33.



either received no gamma globulin or received
it on or after onset, was carefully measured by
specially trained physical therapists. TFor a
number of reasons, fully discussed in the text,
most extensive analysis was limited to 415 pa-
tients who exhibited paralysis 50 to 70 days
after onset of their illness. Of these 415 pa-
tients, 158 received gamma globulin before on-
set, 184 received no gamma globulin, and 73
received it on or after onset. A statistical
analysis showed no significant difference in the
extent of muscle involvement in those who re-
ceived gamma globulin before onset, as com-
pared with those who received none or received
it on the day of or after onset.

Table 35.

Another question investigated was whether
the administration of gamma globulin resulted
in the finding of a higher proportion of non-
paralytic cases at the 50- to 70-day examination.
No significant differences were found.

An analysis of the familial aggregation of all
subsequent cases was made in order to obtain
an indication as to whether or not the adminis-
tration of gamma globulin may have prevented
a considerable proportion of the cases that are
expected to occur 13 to 30 days after the first
case in the family. To permit comparison
with the established pattern of previous years,
it was necessary to include all the data ob-
tained from multiple case houscholds regardless

Calculated estimates of the individual age, interval, and gamma globulin components, and their

standard errors

Deviation | Standard

Components from mean of | error of devia-
group ‘ tion
Gamma globulin: \
None ______ g 0. 046 0. 046
Before onset: ‘
64+days_ ______ . ) —. 064 . 078
3-5days. . o 104 - 069
1=2 dayS | g . 045 067
Odays__ . S I 0 . 052 . 078
After onset: !
1-2days_ - . 2 —. 022 . 100
34 days. ... e ~1161 | L115
Age:
l=Ad yearse. = oo oo masscemmens oo o o e e | a ‘ —. 050 | . 041
5—14 years__.____ e | 89 —. 059 | . 033
15-29 years______ . ---| a3 ‘ . 109 | ~ . 042
Index-subsequent onset interval: ‘ ‘
18 dAYS_ . |ty . 002 ‘ . 039
47 VB o s s o mae st s S S St Sem | to ‘ —. 017 | . 035
8+days_ e ty ‘ 015 . 043
{ |
Table 36. F-tests for effects of gamma globulin, age, and interval éomponcnls
| Mean Ratio of mean |
Degrees | B = atio of mean |
Source of sum of squares of Sum 0{ '(ém:.l ¢ § square to P
freedom squares 5.8\ | residual mean ‘
D.F. square (I) |
i ; - \

Total o e o e e e 415 | 859.5214 | |
Fitting (g, g, a, t) - - __,_,_,ﬁ,“-,-‘ 11 258.3986 . ‘ ____________________
Fitting mean alone__________________ | 1 255.5290 . __ R — R TR ST
DiffeTeNee v v wimmrma s v = e e e i 10 | . 8696 0. 2870 1. 147 0. 50 <P<0.70

|
Gamma globulin components_______ L 6 . 3472 . 2245 | . 897 .50 <P< .70
Age components_ _________________ [ 2 . 8070 . 9035 3. 610 L025P< .05
Interval components______________ ‘ 2 . 0590 1 0295 } 118 10 <P<C .20
| | | {
Residual ... . ] 404 l 101. 1228 | B8 |ave s < smoin ‘ __________________
84
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Table 37. Individual tests of significance of the gamma globulin components

_—

. | .
Difference | o § Ratio of
Comparison of group receiving no gamma globulin with ' between | St?‘m!a,lfd ; difference P
groups receiving gamma globulin components \ dei;frec;'ler?ce to stand-
[ g1—g; ‘ ard error
B S e i {
6 or more days before onset_ (m_gz),,‘ 0. 1103 0. 0928 1. 19 0.23
3-5 days before onset___________ (21— - | —. 0578 . 0824 —.70 .48
1 to 2 days before onset . ___________________ (2i—g4) . 0009 . 0785 .01 .99
Onday of onset____________ (g1—25) - - —. 0062 . 0907 —. 07 .94
1 to 2 days afteronset______ _______________ __ __ (21~go) - - | . 0679 | . 1163 . 58 . 56
3 or more days after onset _______________________ (g1—g7) - _| . 2073 | . 1349 1. 54 i .12
| i

of whether or not gamma globulin was given to
any member of the household before the ap-
pearance of the subsequent case. When this
was done, the pattern turned out to be similar
to that observed in previous years when no
gamma globulin was used.

There may be several alternative explana-
tions for the apparent lack of effectiveness of
gamma globulin in familial associates of pa-
tients with poliomyelitis: (@) gamma globulin
preparations may contain too little antibody to
be effective in the dosage used, or (b) gamma
globulin of adequate antibody content may be
ineffective when it is given to patients after
they have been infected, and the vast majority,
if not all familial associates of a case, may al-
ready be infected by the time the first case is
diagnosed or by the time inoculations can be
given.

Conclusions

The data on the efficacy of gamma globulin
in houschold contacts that have been accumu-
lated in 1953 are considered to be adequate for
reliable conclusions.  They indicate that with
the preparations employed and in the dosages
used, the administration of gamma globulin
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to familial associates of patients with polio-
myelitis had no significant influence on:

1. The severity of paralysis developing in
subsequent cases.

2. The proportion of nonparalytic polio-
myelitis among the subsequent cases who
received gamma globulin before onset.

3. The classical pattern of familial aggrega-
tion of cases in the country at large.

Summary

Multiple cases of clinically diagnosed polio-
myelitis occur in 3 to 5 percent of housebolds.
The interval between the first and subsequent
cases has followed a rather characteristic pat-
tern in many different epidemics. On the av-
crage, 60 percent of subsequent
within 5 days after the first case, 30 percent in
6 to 12 days, and approximately 10 percent in
13 to 30 days.
istered to familial associates of patients on the
assumption that the paralysis might be in much

‘ases  occur

Gamma globulin was admin-

milder form in those who would ordinarily de-
velop it within 7 days of inoculation, while in
a considerable proportion of the remainder
paralvsis might be completely prevented.



Chapter V1

Administrative Aspects

Gamma Globulin for Household Contacts

In order to evaluate more fully the 1953 data,
and to plan better distribution systems in the
future, 1t was desirable to determine whether
the basic objectives, rapid and equitable distri-
bution of available supplies, were successfully
accomplished. Particular phases of the distri-
bution systems, as well as certain information
concerning reporting, will be discussed in the
following sections.

Information was gathered by the Communi-
cable Disease Center’s statisticians, and in some
iastances, by the Epidemic Intelligence Service
officers, from 32 States and the city of Chicago.
A questionnaire concerning procedure was used
to provide comparable types of information.
The information collected will be discussed in
general terms.

The directive of the Office of Defense Mobili-
zation, dated April 15, 1953, recommended
individual inoculation with gamma globulin to
three types of contacts. Kligibles primarily
were persons uader 30 years of age or pregnant
women of any age who were household contacts
of clinically diagnosed cases. In addition,
intimate contacts outside of the household, or
household contacts of suspect cases, were
considered to be eligible recipients of gamma
globulin if circumstances warranted it. The
terms ‘““‘household,” “clinical stage,” and “in-
fective stage,” were not defined.

The inoculation of contacts is predicated
upon a report of a case of poliomyelitis. In
general, the States provided memoranda dis-
cussing criteria for an acceptable diagnosis of
poliomyelitis, or referred the practitioner to
some reliable source of information. Several
States requested either evidence of paralysis or
a positive spinal fluid finding in the index case.
The physician’s diagnosis was then accepted.
Actually, all cases in a number of States were
investigated (New York, Connecticut, Massa-
chusetts, Rhode Island, and Illinois) to obtain
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epidemiological information, and a high per-
centage of cases were hospitalized in nearly
every State. If one combines the efforts of
local health agencies and medical societies and
the activities of the National Foundation for
Infantile Paralysis, the coverage was such that
a very small percentage of cases was not con-
firmed in some way, even though State regula-
tions did not demand confirmation.

The directive specifically states: “II1.2. The
State or Territorial health officer shall have full
responsibility for the distribution of the gamma
globulin allocated to him. He shall decide
the modes of prophylaxis which are most ap-
priate for use within his jurisdiction.” How-
ever, there was a definite tendency to adhere
closely to the recommendations and to interpret
them in narrow terms, taking little chance of
including anyone not completely eligible by the
directive.

Some modifications of the recommendations
from the Office of Defense Mobilization were
made in various States, usually to meet the
problems of the specific State in providing an
equitable distribution without endangering the
supply. The age limit of 30 for eligible house-
hold contacts was reduced to 20 in Kansas, 19
in Wisconsin, 18 in Maryland, 16 in Oklahoma,
and 15 in Minnesota. Illinois modified the
whole definition to include persons remaining
in the household for 24 hours during the com-
municable stage. Nebraska included contacts
in the home for 24 hours during the 72 hours
prior to onset. Ohio included cases judged to
be intimate contacts by a county commission
with the aid of the State Department of Health.
In Texas, the physician, upon proper applica-
tion, was automatically provided with 60 ml.
of gamma globulin. The physician was to
dispense this to contacts according to his own
judgment.

The various systems in the different States
were influenced to a great extent by the manner
in which this program could be integrated with
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the regular health program without undue
expenditure of extra manpower, equipment, or
funds.

The method of distribution of gamma glob-
ulin varied in the different States. Twenty-six
of the States had local or area distribution
points operated by or under the supervision of
10('111, county, or district health offices.  Idaho,
Minnesota, New Hampshire, North Dakota,
Rhode Island, and Vermont distributed all
gamma globulin from State headquarters.
New Hampshire and Vermont were novel in
that the State police system was utilized to
provide express delivery. Kansas used hospi-
tals exclusively as distribution points.

It was the general opinion of health officials
In the solicited States that gamma globulin
could be provided within 5 days after onset of
the index case, and in most States this limit
could be reduced to 3 days. It should be borne
in mind that the time from onset of an index
case until inoculation of contacts consists of
three parts: first, the time for discovery, diag-
nosis, and request; second, the time to clear
the request and deliver the gamma globulin;
and third, the time between delivery and injec-
tion. The State health officials can only control
the second part, and the physician has only
partial control over the first and third, so that
the problem of administration is a diffuse re-
sponsibility of the household, the doctor, and
the health agency.

Most of the States filled orders upon tele-
Phone requests from a physician, to be followed
by a written form identifying the index case of
poliomyelitis and the contacts. Kight States
(Arkansas, Connecticut, Massachusetts, Missis-
sippi, Nebraska, North Carolina, Oklahoma,
and Pennsylvania) required written requests
before the release of gamma globulin. Chicago
followed this practice. Idaho, New Hampshire,
and Vermont required only telephone requests.

In 17 States, the requests for gamma glob-
ulin were screened chiefly for procedure and
completeness.

Changes During the Year

The above information was obtained from
the States during July and August. The basic
allotment to each State (the product of the 5-
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vear average of reported cases (1947-51) and
60 ml. of gamma globulin per case), comprising
some 1,700 liters, was distributed by June 25,
1953. Additional allocations became available
on August 17 and September 25. Due to the
generally lower incidence of reported polio-
myelitis, compared to 1952, and the additional
allocations, a number of States officially changed
their definitions of eligibility or permitted a
wider interpretation of established definitions
later in the season. For example, Minnesota
raised its age limit twice and New York raised
its age limit in addition to defining certain
new eligibles. All the variations can not be
described here.

Effect of Gamma Globulin on Reporting

Early in the year the prediction was not un-
common that gamma globulin would produce
gross over-reporting of poliomyelitis. It was
thought that some measure of over-reporting
could be found, but examination of the data of
previous years indicated that a procedure which
was uniformly applicable was not available.
Over the years 1949-53, the annual percentage
of cases specified by type to be paralytic,
rather than nonparalytic, was compared in
Connecticut, Georgia, Massachusetts, Michi-
gan, and New York. Not only were the differ-
ences considerable between States, but within
States they varied from year to year. New
York disagreed with the others in both the
magnitude and the direction of change. The
others agreed reasonably well, showing an
average increase in paralytic cases of 9 percent
from 1949 to 1950, a decrease of 15 percent
in 1951, an increase of 13 percent in 1952, and
a decrease of 20 percent in 1953. The per-
centage in New York decreased 7 percent,
then 1.5 percent, then 0.5 percent, and then
increased 2 percent in 1953.

The weekly percentage of paralytic cases by
week during the period June 6 to October 17,
as given by the Weekly Morbidity Reports of the
National Office of Vital Statistics, was observed
for these same States. Early in June the inci-
dence of cases was low, but the percentage of
paralytic cases was relatively high; thereafter,
a decline of paralytic cases proceeded until the
middle of July. Tt remained constant until the
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middle of August, then gradually rose until the
end of the study period. The national percent-
age of paralytic cases followed the same trend.
Thus, the shift in 1953 is consistent with
previous annual and monthly changes.
Opinions of various State health officials
agreed that general over-reporting had not been
prominent up to the time of interview (July—
August). It was thought that more critical
diagnostic criteria were used, and that minor
paralysis, which might have been passed over
in previous years, was being detected. Report-
ing of cases as paralytic or nonparalytic was
uniformly attempted for the first time, although
approximately half of the cases were not so
specified. In addition, the reporting was be-
lieved to be more prompt than in previous years
because of the stimulus of the availability of
gamma globulin for household contacts.

Mass Use of Gamma Globulin

The administrative problems relating to the
mass use of gamma globulin are many. The
outstanding difficulties are: (a) the lack of pre-
cise methods for predicting the course of any
given outbreak; (b) the delay, beceuse of in-
volved procedural requirements, in obtaining
gamma globulin by the health department after
an area was certified; (¢) the time required to
organize the necessary community resources to
staff and manage the mass inoculation clinics.

No attempt will be made in this report to
evaluate these problems.

Problems Relating to Publicity

A number of local health officers complained
that they were hampered in the problems of
distribution by releases which appeared in the
press prior to receipt of instructions from central
agencies. Such press releases were said to have
been originated sometimes by Federal agencies,
sometimes by State agencies, and sometimes
by nengovernmental bodies. The net result of
such premature releases was that private
physicians frequently obtained information
about gamma globulin from their patients who
had read about it in the newspapers. Occa-
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sionally, the information given in the press was
in contradiction to the information received
from the State health officer. Thus, in one
instance, the press stated that gamma globulin
would be employed only in epidemic areas,
whereas the correct information released by
the State health officer was that the material
would be issued to all counties for use in house-
hold contacts.

If more attention had been given to the
timing of such press releases, no statement
would have been made to the press until a
definite policy had been adopted by an author-
ized agency. Furthermore, no releases would
have been given to the press until sufficient
time had elapsed to acquaint the local health
officers and the private physicians with the
contents of the official directive.

Summary and Conclusions

Administrative problems relating to the dis-
tribution of gamma globulin for inoculation of
household associates within the States were
few after the material was received. The
establishment, in advance, of definite criteria
forits use relieved pressure on practicing physi-
cians and health departments. The evidence
indicates that once a request had been properly
made, the gamma globulin was provided
promptly. The major delay centered around
the interval between onset of the index cases
and their diagnosis; nevertheless, in several
states from which data are available, gamma
globulin was given to the great majority of
household associates within an average of 5
days from the onset of the index cases. If
gamma globulin is to be given earlier, it is ap-
parent that efforts must be made to obtain
carlier recognition of the first cases.

On the other hand, it has been pointed out
that the procedure for obtaining gamma glob-
ulin for mass use in epidemic areas was neces-
sarily involved. Because of the difficulty in
making accurate predictions, the level of inci-
dence required, and the need for approval of a
request, the time required to carry out the mass
procedure was likely to delay administration
until the peak was well past.
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Comment on the Study

by

W. McD. Hammon, M.D.

Since I, together with my able associates,
Dr. Coriell and Dr. Stokes, am responsible
n part for the use of gamma globulin in polio-
myelitis, and since I am a member of the com-
Mittee participating in preparing the foregoing
report, some comment might be expected. This
1S particularly true since the casual reader and
the reader of press interpretations may conclude
that the report indicates that all of the con-
clusions drawn from the experiments with
carefully selected controls conducted in 1951
and 1952 are now invalidated.

The foregoing report and conclusions of the
committee have been carefully and conserva-
tively worded, by a group having high regard
for the mnecessity of controls and of careful
statistical evaluation. The report points out
that tc make any valid analysis in respect to
any effect of gamma globulin on prevention
I any type of mass use suitable controls must
be employed and that such were not available
in the 1953 mass field applications. Therefore,
it is concluded that no obvious or measurable
effect of gamma globulin has been demonstrated.
With this I am in complete agreement. How-
ever, I am not certain that the report empha-
sizes adequately that the analysis also fails
entirely to show that gamma globulin did not
have the effect to be expected on the basis of
the experimental field trials. These effects
were limited largely to a period of-4 to 6 weeks,
1J(‘ginning 1 week- after injections were admin-
istered. However, the dramatic effects antic-
ipated by some were mot observed: that epi-
demics  would be stopped completely, or
shortened, or that the incidence curve was
affected to the degree observed in institutional
Outbreaks of measles or hepatitis. No one
Understanding the very limited effect of gamma
globulin as used in general practice, which we
have attempted to point out so carefully in
several publications, (4—6) would have expected
obvious or dramatic changes.

It needs to be pointed out, furthermore, that
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the 1953 experience, even if it had been carried
out as an experiment with suitable controls,
probably would have led to less information
than was obtained in the studies of 1951 and
1952 and may very well have failed to afford
enough data on which to base any valid con-
clusion. In all of the mass inoculation arecas of
1953, only 43 paralytic cases occurred in the
inoculated age groups during the period 2 to 6
weeks after gamma globulin was given and
only 104 in all ages. Furthermore, these
paralytic cases were scattered through 15 small
epidemics. Not one paralytic case in the
injected age group occurred in the critical time
period in 8 areas where mass inoculations were
given.

Not even one large outbreak was included in
the 1953 experience, so possible comparisons
for shapes of epidemic curves, shifts in age
trends, and so forth, could not be made without
combining data in such ways as not to be
acceptable for drawing valid conclusions.

In respect to mass inoculations, one can
conclude only that the 1953 usage was not an
experiment, and both the lack of controls and
the extremely small number of cases in the
critical time period render the data entirely
unsuitable for analysis.

When it comes to the section dealing with
the inoculation of family contacts the problem
is somewhat different. First, let us consider
the question of prevention. No data were
collected for analysis to determine the com-
parative ineidence of disease in families given
gamma globulin after the onset of an index
case and in those not given it. Only families
in which subsequent cases did occur were
included in the data and the subsequent cases
occurring in these families cannot even be
separated into families that did and did not
receive the agent. Obviously, any analysis of
such data is fruitless for obtaining any answer
to the question of prevention.

Insofar as modification of cases is concerned,
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although again no-scientifically selected con-
trols were available, a comparison was made of
patients who failed to receive gamma globulin
with those who did receive gamma globulin
before onset at wvarious intervals, or after.
Why the uninjected did not receive the agent
was not determined. Some came from families
in which gamma globulin was eventually given
and some from families where none was given.
From which type of family any given case came
is not known. The data which were cumulated
for analysis came from 32 different States
during a time period June 1 through October
31. It would be surprising if virus strains
producing more or less severe disease did not
appear in certain areas and at certain time
periods during the season. For these and other
possible reasons we do not consider these cases
sufficiently comparable to be combined for such
an analysis. If these cases are accepted as
entirely comparable, the differences in severity
shown are not significant. However, since the
two groups were not scientifically sclected and
matched for comparative purposes they cannot
be considered comparable any more than in any
other comparisons that were attempted, and
the validity of which was questioned. There-
fore, I do not agree that the data presented
demonstrate that modification of paralysis did
not occur.

I agree, however, that the data on modifica-
tion from the 1951-52 experiments does not
warrant the conclusions that were drawn in
respect to modification. The differences in
severity in 12 cases with onset during the first
week after gamma globulin compared to 16
receiving gelatin were statistically valid but we
could not exclude to a reasonable degree the
possibility that there might be some unrecog-
nized errors or bias in the data, in addition to
chance variation. I, therefore, am inclined to
revise my previous definite conclusions in re-
spect to modification, but maintain that the
issue has not been determined by the present
study and cannot be clarified until a larger,
suitably controlled experiment has been done.
It needs also to be pointed out that the 1951-52
studies were not made on family contacts of
index cases, where all contacts can be presumed
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to have been infected prior to receiving gamma
globulin. It is quite possible that to effect
either modification or prevention under these
special circumstances larger doses of gamma
globulin would be required.

In conclusion, the data presented in this
report deals with 23 small epidemics in most
of which gamma globulin was given far too late
to be expected to have much or any effect.  The
data are not from an experiment set up with
suitably chosen controls. Analysis of such data
(as should have been expected beforehand and
was by many) fails to demonstrate whether
gamma globulin was or was not effective in the
two types of usage to which it was put. It
does show clearly, however, as we have at-
tempted to predict previously (4-6), that this
agent has an extremely limited application in
the field of preventive medicine and will not
produce dramatic results in general use.
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List of Participating Field Personnel

CTA TR Director of Program in State
STATE | Health Department

Alabama Dr. D. G. Gill ‘
State Health Officer
Arkansas ... __ | Dr. J. T. Herron
[ State Health Officer
California___________ A_‘ Dr. A. C. Hollister, Jr.

Communicable

Chief, Acute /
‘! Disease Service }
| Dr. John M. Chapman
| Assistant Medical Director and
Epidemiologist
l
|

Colorado_ .. Dr. R. L. Cleere
Executive Direclor
Conneeticut_ ... __ 1 Dr. James C. Hart,

Director, Bureau of Prevent-

I able Diseases

Dr. F. I. Hudson
Executive Secretary

Delaware

District of Columbia___| Dr. John R. Pate
Director, Bureau of Preventable

Diseases
Flovida_. .~ | Dr. L. L. Parks
Director, Bureau of Preventable
Diseases
Georgia___ .. Dr. W. J. Murphy o
| Director, Division of Epidemi-
ology
daho._ . __| Mr. L. J. Peterson ‘
Administrative Director '
Minois_ Dr. Leonard M. Schuman |
Deputy Director, Division of ’
Preventive Medicine |
Towa ... Dr. Edmund G. Zimmerer \
Commissioner
Kansas. .. | Dr. Thomas R. Hood
Srecutive Secrelary "
Kentueky .. __| Dr. B. M. Drake
‘ Deputy Commissioner in
Charge of Preventive Medical ‘
Services |

See footnotes at end of table.
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I Communicable

Center personnel assigned
or available

|
|

Discase |

Appendix A

Physical therapists

Grace 1. Larsen
Nurse Epidemiologist

Dr. M. L. Furcolow 1 2
Officer in charge

Dr. Charles 1. Leftwich
EIS? Officer

Dr. Charles 1. Leftwich
BIS Officer

| Dr. Julius Amer

ELS Officer

Dr. Iidward I. Honig !
EIS Officer

Dr. Sheldon Kravitz !
ELS Officer

Dr. Carl P. Bernet, Jr.
EIS Officer

Lillian S. Dick
Nurse Epidemiologist

Dr. Gerald D. LaVeck !
EIS Officer

Dr. Robert Mellins
EIS Officer

Dr. M. L. Furcolow
Officer in Charge !

Dr. M. L. Furcolow
Officer in Charge ?

| Eleanore Malone !

Jean Bailey !

Georgianna Harmon

Nina Haugen

Eleanor J. Westcott

Phyllis B. Johnson

Paul Gi. O'Connor

Jean M. MeDermott

Mabel Parker

Eleanore Malone

Anna Sweeley

Mary A. Gaughan
Minna Hildebrand
Myrtle E. Swanson

Jean Bailey !

Jean Bailey

Irene Coons
Irene Schafer
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. : Communicable Disease
. - Director of Program in State . = . .
STATE ; Centerpersonnel assigned Physical therapists
Health Department or available
Louisiana__ . ________ Dr. Andrew Hedmeg Mary E. O’Connor Eleanore Malone !
Director of Preventive Medicine Nurse Epidemiologist
Maine: . .. sseemmss: =2 Dr. Dean Fisher Dr. Edward I. Honig ! Margaret S. Arey !
Dairector of Health
Maryland_____________| Dr. Perry I'. Prather Dr. Sheldon Kravitz Elma Lee Georg
Deputy Director EIS Officer, CDCA 4
Massachusetts.________| Dr. Roy F. Feemster Dr. Edward 1. Honig 1 Margaret S. Arey
Director, Division of Com- ELS Officer
municable Diseases
Michigan_______.______ Dr. Albert E. Heustis Sue D. Brook
Commissioner of Health Iisther B. Hart
Hildegarde Kummer
Minnesota_ - _______ Dr. A. J. Chesley Alice Chesrown
Secretary and Ezeculive Officer
Mississippi_- - - __ Dr. Archie L. Gray Albina Bozym Eleanore Malone !
State Epidemiologist Nurse Epidemiologist
Missouri_ .- ________ Dr. E. A. Belden Dr. M. L. Furcolow Jean Bailey !
Director, Bureaw of Commun- Officer in Charge 12
icable Diseases
Nebraska - cwe s oww e Dr. E. A. Rogers Dr. M. L. Furcolow Jean Bailey !
Acting Director of Health Officer in Charge ! 2
Nevada_ - - __________ Dr. Daniel J. Hurley Marion Barfknecht
Acting State Health Officer
New Hampshire_______ Dr. Clifford W. Wells Dr. Edward 1. Honig ! Margaret S. Arey !
Director, Communicable Dis- EIS Officer
ease Control
New York____.________ Dr. Robert . Korns Dr. Ernest Kane Louise Hayward
State Epidemiologist EILS Officer, CDCA Edith B. Nichols
Winifred L. Rumsey
New York City___ Dr. Morris Greenberg Helen Antman
North Carolina_._. _ __| Dr.J. W. R. Norton Dr. Jesse G. Smith Celeste A. Hayden
State Health O flicer EIS Officer, CDCA
North Dakota_________ Jerome H. Svore Dr. M. L. Furcolow Jean Bailey !
Director of Public Health Officer in Charge ' ?
Ohio_ . ____.__ Dr. Frederick Wentworth Dr. Reimert Ravenholt Ruth E. Pratt
Chief, Division of Communi- | Dr. Martin Keller
cable Diseases EIS Officers, CDCA
Oklahoma_ ___ | Dr. G. F. Mathews Dr. M. L. Furcolow Mary E. Rexroad
‘ Commissioner of Health Officer in Charge ! 2
Oregon__._._______ Dr. Harold M. Erickson Dr. Gerald LaVeck ! Elizabeth Fellows
State Health Officer EIS Officer, CDCA

Pennsylvania

Rhode Island._ _ __

South Carolina_____

See footnotes at end of table.
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Dr. M. C. Stayer

Director, Division of Preventive
Services

Dr. Edward A. McLaughlin

Director of Health

Dr. G. Ii. McDaniel

Director, Division of Disease
Control

Dr. Iidward I. Honig !
EIS Officer

Phyllis B. Hullum
Nurse Epidemiologist
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Director of Program in State

Communicable Disease

STATE 5 N Center personnel assigned Physical therapists
Health Department or available
Tennessee_ - .. ___ Dr. Cecil B. Tucker Mary S. Romer Deborah Kinsman
Director, Division of Preventive Nurse Epidemiologist
Diseases
Texas_____ . __ B Dr. George W. Cox Dr. Gordon W. Grace Carmella Gonnella
State Health O flicer EIS Officer
Utah_______ __ Dr. A. A. Jenkins Dr. Garth G. Myers Helen Blood
Director, Division of Disease EIS Oflicer, CDCA
Control
Vermont_____ . ___ _| Dr. Maynard H. Mires Dr. Edward I. Honig ! Margaret S. Arey,!
Director, Communicable Dis- EIS Officer
ease Control
Virginia______________ Dr. Mack I. Shanholtz
State Health Commissioner
Washington. . ...~ ___| Dr.J. A. Kahl Dr. Gerald D. LaVeck Carolyn Bowen

West Virginia.

Wisconsin_ __ ... ___

Acting Direclor

Dr. N. H. Dyer
State Director of Heallh

Dr. Milton Feig
Darector, Section on Preventable
Diseases

EILS Officer, CDCA

Lillie M. Bachanz
Alfaretta Wright

1 Serving this State but assigned elsewhere.
2 The following CDC ])0r~0unel are members of the epldemlologlc team at Kansas City Field Station,Yof

Which Dr. M. L. Furcolow is officer in charge: Dr.

Lee D. Cady,

EIS officer; Dr. Philip Danufsky, EI Sofﬁcer

Dr. John W. Doss, EIS officer; Jennie H. Rakich, nurse officer epldcmxolog,lst and David Sachs, statistician.
3 Ilpidemic Intclllgcnce Service.
4+ Communicable Disease Center Activities.

NorE:

The following k.

1. S. Officers were assigned to the National Evaluation Center, CDC, Atlanta, Ga.,

and were available for mobile field service to epidemic areas: Dr. Martin Keller, Dr. Martin Hicklin,
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Appendix B

Reports of Epidemiologic Investigations

In Thirteen Mass Inoculation Areas, 1953
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Poliomyelitis Epidemic Areas Investigated in 1953
And Communicable Disease Center Personnel

Assigned to Investigations

Montgomery County, Ala.
Martin Hicklin, M. D., David Sachs, M. A., and
Grace Larsen, R. N.

Caldwell County, N. C.
Harold Black, M. 8., Heinz Eichenwald, M. D.,
J. Graham Smith, M. D., Martin Keller, M. D., and
L. Dorothy Carroll, R. N.

Catawba County, N. C.
Harold Black, M. 8., Heinz FEichenwald, M. D.,
J. Graham Smith, M. D.; Martin Keller, M. D., and
L. Dorothy Carroll, R. N.

Washington County, Va., Sullivan County, Tenn., and
Bristol City, Va.-Tenn.
Heinz Fichenwald, M. D., and Martin Keller, M. D.

Carter County, Tenn.
Martin Keller, M. D.; and Heinz Eichenwald, M. D.

Avery County, N. C.
J. Graham Smith, M. D., Heinz Eichenwald, M. D,
Harold Black, M. 5., and Martin Keller, M. D.

Smyth County, Va.
Martin Keller, M. D., and Heinz Eichenwald, M. D.

Stearns, Benton, and Meeker Counties, Minn.
Ira Myers, M. D.

Monroe County, Fla.
Carl P. Bernet, M. D.
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Montgomery County, Alabama

On June 22, 1953, Dr. D. G. Gill, State
health officer of Alabama, requested the services
of an epidemiologic team from the Communi-
cable Discase Center to assist in an investiga-
tion of an outbreak of poliomyelitis in Mont-
gomery County, Ala. A team composed of
Dr. Martin Hicklin, Epidemic Intelligence
Service (KIS), officer in charge, Grace Larsen,
nurse officer epidemiologist, and David Sachs,
statistician, was promptly assigned to Dr. Gill
for the investigation, which began June 23, and
continued periodically until September 30.
The team was assigned by Dr. Gill to Dr.
A. H. Graham, Montgomery County health
officer, and headquarters were provided in the
county health department. Later in the study
physical therapy consultation was provided by
Mrs. Eleanore Malone, physical therapist,
assigned to the National Gamma Globulin
Evaluation Center.

One hundred and nine cases of frank polio-
myelitis and 11 cases of suspected poliomye-
litis were included in the study, and 74 percent
of these were regarded as paralytic.  There
were 6 deaths. The attack rate for the period
of study, based on 1950 census figures, was 86
per 100,000 population. The case fatality
rate was 5 percent.

Area and Poliomyelitis History

Montgomery County is located in central
Alabama. The population of the county in
the 1950 census enumeration was 138,965, with
44 percent nonwhite. The city of Montgomery,
the capital of the State, located in the northwest
part of the county, had a population of 106,525
in the last census, with 40 percent nonwhite.
During the 10-year period, 1940-50, the city
of Montgomery showed a 36.4-percent increase
in population, while the county as a whole
increased 21.5 percent.

During the 5-year period, 1948-52, the
county recorded a total of 119 cases of polio-
myelitis, practically all of them paralytic.
Nonparalytic cases were for the most part
not recorded. The largest previous outbreak
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occurred in 1949, when 54 cases were reported.
Annual incidence for the years 1948-52 is
shown in table 1.

Reporting, Diagnosis, and Hospitalization

Cases were reported by physicians by tele-
phone directly to the county health officer,
giving the name, age, sex, color, address, date
of onset, type of involvement, whether para-
lytic or nonparalytic at the time of report, and
place where hospitalized. The diagnosis was
regarded as confirmed if there was an increase
in the cerebral spinal fluid cells or if there
were definite signs of muscle involvement. In
addition, each reported case was confirmed by
the examination of at least one other physician
chosen from a panel of pediatricians and ortho-

pedists designated by the county medical
society. No charge was made to the patient

for this service. This consultation was re-
quested by the county health officer in order
to maintain a critical level of diagnosis so as
to conserve gamma globulin for family con-
tacts. Following the report of a confirmed case,
a county public health nurse visited the home
to obtain routine epidemiologic information,
including a houschold roster, and to give
gamma globulin to contacts. Additional clinical
information was sccured from hospital records
and from the attending physician.

Table 1. Recorded cases of poliomyelitis, Mont=
gomery County, Ala., 1948-52 1
Year Number of cases
TOA8 . - i s mm s S s 1
T4 oo e cnv v nmn e von e e o 54
1950 - 20
1951 . 16
1962 . 28

1 These cases are not designated as to the status of
paralyvsis but in practically all instances recording has
been limited to paralytic cases.

The largest number of patients was hospital-
ized at Saint Jude’s Hospital; a few private
patients were hospitalized at Jackson Hospital,
a smaller and private institution where no respi-
rators were available.  Maxwell Air Force Base
Hospital provided isolation and physical ther-
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Figure 1A. Total weekly poliomyelitis incidence rates per 100,000 population, Montgomery County, Ala.,
1953, by week of report, and paralytic status of cases, by week of onset.
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Figure 1B. Number of cases of poliomyelitis, Montgomery County, Ala., 1953, by week of onset, age group,
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apy for those patients who were dependents of
military personnel; only one of the cases oc-
curring locally had been hospitalized elsewhere
than in these three institutions. Four patients
who resided in Montgomery but whose onset
occurred elsewhere were included among total
cases. (The onset of these cases was 1, 3, 7,
and 9 days after departing from Montgomery.)

Administration of Gamma Globulin

Gamma globulin was available for all house-
hold contacts under 30 years of age and for
pregnant women of any age who were contacts.
The injections were administered by the nurs-
ing stafl’ of the county health department dur-

ing working hours or by the stafl of Saint
Jude’s Hospital during evenings and weekends.
Contacts who were dependents of Air Force
personnel living at Maxwell Field were inocu-
lated at the base hospital. Injections were
generally given very promptly, either the same
day the report was received or early the follow-
ing day. The gamma globulin request form
listed all contacts who were to receive injections,
their age, the dosage, and the date of adminis-
tration.

As the result of a rising incidence of reported
cases, the county was certified for community
prophylaxis on June 26. Gamma globulin was
made available for all children 9 years of age
and under, since this age group represented 88

Table 2A. Distribution of cases of poliomyelitis, by week of onset by status of paralysis! and age group,
April 1 to September 30, 1953, Montgomery County, Ala.

Age (years)
Week of onset 0-9 10 and over All ages
‘ i
P NP S Total P NP S Total P NP S Total
March 29-April 4._______ 1 0 0 1 0 0 0 0 1 0 0 1
April 5-April 11_________ 1 0 0 1 0 0 0 0 1 0 0 1
April 12-April 18________ 1 0 1 2 0 0 0 0 1 0 1 2
April 19-April 25_____ 2 0 0 2 0 0 0 0 2 0 0 2
April 26-May 2_________ 0 0 0 0 0 1 0 1 0 1 0 1
May 3-May 9. ___ 1 0 0 1 0 0 0 0 1 0 0 1
May 10-May 16_________ 3 1 1 5 2 0 0 2 5 1 1 7
May 17-May 23_ . ___ 3 0 0 3 0 0 1 1 3 0 1 4
May 24-May 30___-_____ 10 0 0 10 1 0 0 1 11 0 0 11
May 31-June 6__________ 9 1 1 11 0 0 0 0 9 1 1 11
June 7-June 13__________ 10 0 0 10 2 0 0 2 12 0 0 12
June 14-June 20_________ 10 0 0 10 0 1 1 2 10 1 1 12
June 21-June 27_________ 12 4 0 16 0 0 0 0 12 4 0 16
June 28-July 4__________ 2 0 2 1 2 0 0 2 4 0 2 6
July 5—July 11_ . _ .- 3 1 0 4 1 1 1 3 -+ 2 1 7
July 12-July 18_ . _______ 1 0 0 1 0 0 0 0 1 0 0 1
July 19-July 25 ________ 0 0 0 0 0 0 0 0 0 0 0 0
July 26—August 1________ 1 1 0 2 4 0 0 4 5 1 0 6
August 2—-August S_______ 0 0 0 0 0 1 0 1 0 1 0 1
August 9-August 15_____ 1 0 0 1 0 1 0 1 1 1 0 2
August 16—-August 22 _ _ _ 1 1 0 2 0 0 0 0 1 1 0 2
August 23—-August 29_ _ __ 0 1 0 1 0 1 1 2 0 2 1 3
August 30—September 5 _ _ 0 1 0 1 0 1 0 1 0 2 0 2
September  6—September
____________________ 2 0 0 2 0 1 1 2 2 1 1 4
September 13-September
(1) 0 0 1 1 1 1 0 2 1 1 1 3
September 20—September |
26 . | 0 0 1 0 0 1 2 0 0 2
September 27-October 4_ . 0 0 0| 0 0 0 0 0 0 0 0 0
Total - ____________ 75 11 6 92 14 9 5 28 89 20 11 120

1 S=Suspect case (no paralysis, and spinal fluid either normal or not examined); P=paralytic; NP=non-

paralytic, based on physical therapist’s examination 50-70 days after onset:

the only cases omitted from this

examination were those reportedly paralytic cases with onset prior to June 23, 1953, and the 2 who could not be

located.
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Table 2B. Distribution of cases of poliomyelitis, by
week of report and by status of paralysis,! Mont-
gomery County, Ala., April 1-September 30, 1953

Week of report P NP S Total

—_

March 29— April 4 ______
April 5-April 11_
April 12-April 18_______
April 19-April 25 ____
April 26-May 2. __
May 3- May 9. oovconon.
May 10— May 16_______
May 17-May 23________
May 24-May 30 _____
MaV 31=June 6_________
June 7—June 13_________
June 14-June 20________
une 21-June 27________
June 28-July 4. _______
July 5-July 11__________
July 12-July 18_________
July 19- July 2() _________
July 26—/ Aug. 1
Aug. 2-Aug. 8__________
Aug. 9- \ug 15 .
\ug 16-Aug. 22________
Aug. 23-Aug. 29 __
1\11{, dO«Sept 5 _________
Sept. 6-Sept.
SOpt 13—Sept. 19 _______
Sept. 20-Sept. 26_______
Sept. 27-Oct. 3_._______
No date given__________
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P=paralytic; NP=nonparalytic; S=suspect case.
! See footnote, table 2A.

Percent of the cases at the time of certification.
There were an estimated 29,600 individuals in
this age group.

Gamma globulin was given during a 4-day
beriod, beginning June 30 and ending on July
3, in Montgomery city and for a 2-day period,
July 2 and 3, for the county area. A total of
32,955 injections was administered during this
Deriod.

Epidemiologic Investigation

From June 24 through September 30, a house-
hold visit was made to ever v 101)011(\(1 case of
Poliomyelitis, and information for the com-
bletion of the case investigation form (PHS
Form 400.88A) was sought by personal inter-
View of parents or other adult household mem-
bers.  Hospital records were reviewed and
Physicians and physical therapists were queried
in order to obtain the necessary clinical data.
These data were completed for all but one case.

As a part of the study, a physical therapist
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examined all patients designated as other than
paralytic (nonparalytic and suspected cases),
whose onset fell between April 1 and June 23,
in order to detect slight muscle involvements.
In addition, all surviving patients who were
members of multiple-case households were
examined and the degree of residual paralysis
quantitated at a time 50 to 70 days after onset.
An attempt was made to secure this same exam-
ination on all cases occurring after June 23;
only two cases in this group were not examined.

In the following analysis the status of paral-
ysis is based, whenever possible, on the results
of this examination by the physical therapist.
In 21 instances this resulted in the discovery
of some degree of residual paralysis in a patient
previously designated ‘“‘suspect’” or “nonpara-
lytic.” In no instance was there failure to find
“paralytic involvement in a case already desig-
nated paralytic.”

Distribution of Cases in Time

Between April 1 and September 30, 1953, 109
cases of frank poliomyelitis and 11 suspecied
cases of poliomyelitis occurred, giving a total
attack rate of 86 per 100,000 population, 1950
census. These cases are tabulated in tables 2A
and 2B, by week of onset and by week of report
for status of paralysis and for total cases. The
outbreak appears to have begun early in April,
with a progressive rise to epidemic proportions
beginning in mid-May and reaching a peak in
late June for both paralytic cases and total
cases. Many of the cases subsequently found
to be paralytic during the third and fourth
weeks of June previously had been reported as
nonparalytic.

Distribution of Cases by Age, Race, and Residence

The age and race specific attack rates are
presented in tables 3A and 3B, for all reported
cases and for paralytic cases only. The highest
rate for the nonwhites was in the 1-4-age group
while the highest rate of attack for the whites
was in the 5-9-age group. This age differential,
with regard to race, was true for both total
cases and paralytic cases.

The attack rates according to area of resi-
dence within the county are presented in table
4. The total attack rate for the city of Mont-
gomery was 89 per 100,000 population as com-
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Table 3A. Number of paralytic and total cases of poliomyelitis by age and race, Montgomery County, Ala.

April 1-September 30, 1953

1950 population Paralytic cases Total cases!
Age group
White | O% | Total | White | N°™ | Total | White | O™ | Total
white white white
<1 year.:-csermeimmron - 1, 858 1, 490 3, 348 1 1 2 1 1 2
1-4vears_______-.________| 7,297 6, 149 | 13, 446 6 22 28 10 25 35
S—=9 vears_______ . .| 6,502 6, 128 | 12, 630 30 15 45 40 15 55
10-14 years______________ 4,749 5, 637 | 10, 386 -+ 2 6 10 6 16
15 vears and over____ ____ 57,943 | 41,212 | 99, 155 7 1 8 9 3 12
All ages____________| 78,349 | 60, 616 (138, 965 48 41 89 70 50 120
! Includes nonparalytic and suspect cases. (See footnote, table 2A.)
Table 3B. Age-specific attack rates, by race, cases per 100,000 population
| Paralyvtic cases Total cases !
Age group

I White Nonwhite Total White Nonwhite Total
<lwvear-_..____________ | 54 67 60 54 67 60
1=4 years.. . ___________ \ 82 358 208 137 407 260
5-9 vears____ . __________.___ | 462 245 356 615 245 435
10-14 years _______________ | 84 35 58 211 106 154
15 vears and over_ _ ________ ‘ 12 2 8 15 7 12

Allages_____________ | 61 67 | 64 90 82 86
1 |

! Includes nonparalytic and suspect cases. (Sce footnote, table 2A.)

Table 4. Attack rate of poliomyelitis, according to area of residence, Montgomery County, Ala., April 1-
September 30, 1953

’ Total cases! Paralytic cases

l 1950 popu-

I ion !
Logatio lation

Number of
cases

Attack rate
per 100,000

Number of
cases

Attack rate
per 100,000

population population
Montgomery County__._ - i 138, 965 120 86 89 64
Ruralc v ococpena ot oo S | 32, 440 25 77 19 59
City of Montgomery___ EY— | 106, 525 95 89 70 66
Beat 1 _______ . - 12, 222 18 147 12 98
Beat 2. ___ e - - 27, 582 26 94 25 91
Beat 3. . . _ R . 10, 884 18 165 14 129
Beat 4. ______ _ . wama 7,211 2 28 1 14
Beat 5eocinocsiciania s an s . 13, 658 12 88 S 59
Beat 6_---ccocot e | 11,097 2 18 1 9
Beat 7. __ e 17, 206 7 41 1 6
Beat 23 _ S ; 6, 665 10 150 8 120

1 See footnote, table 3.
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Table 5. Interval in days between onset of index
cases and subsequent cases of poliomyelitis in
multiple-case households, Montgomery County,
Ala., April 1-September 30, 1953

‘ Number of cases !

Interval (days)

| |
| P NP “ S lTotal
0__. o S 1 1 0 2
)| . 2 2 0 | 4
. - 1 0 0 1
B 1 0 | 0 1
4 0 0 0 0
e 4 | 0 0 4
6__ 2 0 0 2
G L 0 0 0 0
8 0 0 0 0
L I 1 0 0 1
10 0 0 0 0
Ww. 0 0 0 0
2. . 0 0 1 1

|

Total .___________ / 12; 3 1 16

P=paralytic; NP=nonparalytic; S=suspect case.
I See footnote, table 2A.

pared to 77 per 100,000 population for the
rural portion of the county. If only paralytic
ases are considered, attack rates are 66 per
100,000 population, as compared to 59 per
100,000 population, respectively. The attack
rate for the southwestern half of the city (beats
1, 2, 3, and 23) appeared to be higher than
those for the northeastern half of the city.
When paralytic cases are considered alone,
these differences are accentuated. The north-
castern portion of the city consists of middle-
class families, while the southwestern half of
the city consists of one area of lower-income
groups and another area of upper-income
groups, in addition to the arca (beat 1) that is
predominately inhabited by Maxwell Air Force
personnel. Evidence of radial spread was not
apparent.
Familial Aggregation

Fourteen multiple-case households were
reported during the period of study, 12 house-
holds with 2 cases each and 2 houscholds with
3 cases each. Thus, 14 houscholds accounted

for 30 of the 120 cases. - The interval between
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the onset of the first and subsequent cases in
these houscholds is shown in table 5. Twelve
of these subsequent cases became ill within 5
days after onset of the index case, while the
other 4 had become ill within 6 to 12 days. The
age-specific subsequent attack rates are present-
ed in table 6. The total subsequent attack rate
1s 3,279 per 100,000 population with the highest
rate of 9,589 per 100,000 being in the age group
5-9. If consideration is limited to paralytic
cases, the total secondary attack rate is 2,459
per 100,000, since 12 of the subsequent cases
were paralytic (75 percent).

Only 6 of the subsequent cases (table 7)
received gamma globulin prior to the onset of
their illnesses.  The intervals between injection
and onset in these cases were: same day, 1 case;
2 days, 2 cases; 3 days, 1 case, and 5 days, 1 case.
The other case had received gamma globulin
47 days prior to onset through the mass inocula-
tion program. All except this latter case were
paralytic, four mildly paralytic, and one with
considerable involvement. Of the 10 subse-
quent cases which did pot receive gamma
globulin, 7 were paralytic, 2 nonparalytic, and
1 suspect.

Summary

A description of an epidemic of 109 frank and
11 suspected cases of poliomyelitis occurring in
Montgomery County, Ala., with onsets between
April 1 and October 1, 1953, is presented. The
total attack rate for the county was 86 per
100,000, and the city of Montgomery had an
attack rate of 89 per 100,000 population. The
peak of the distribution fell during the week
ending June 27.  On June 30 and July 1, 2, and
3, eamma globulin was administered to 32,955
children under age 10 in the mass prophylaxis
program. Though there was a higher propor-
tion of total cases in the older age groups in the
period following the mass prophylaxis (table 8),
this in itself is insufficient evidence to conclude
that the mass prophylaxis altered the course of
the epidemic.
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Table 6. Age-specific subsequent attack rates of poliomyelitis, Montgomery County, Ala., April 1-
September 30, 1953

Number of Subsequent, cases ! Subsequent attack rate !
o household
Age group contacts of i
index cases P NP S Total P NP S | Total
|
<Byears.__________.________ 81 3 3 0 6| 3,704 | 3,704 0 l 7, 407
5-9 years.______________._____ 73 7 0 0 7 9,589 0 0| 9589
10 years and over__ ___________ 334 2 0 1 3 599 0 299 | 898
Allages__ . ___________________ 488 12 3 1 16 2,459 615 205 I 3,279

P==paralytic; NP=nonparalytic; S=suspect case.
I See footnote, table 2A.

Table 7. Summary of subsequent cases of poliomyelitis in multiple-case households, Montgomery County,
Ala., April 1-September 30, 1953

Household | Date of Interval Paralvti Percent Interval,
Case No. OIFIC 10 Sl Age | from index ey ,110 paralytic camna
0. onset case (days) status Statis. 2 globulin to
) et S onset (days)
A. Those receiving gamma globulin
B e S e e s S IT | June 8 9 5 P 1.3 2
B e o e mmmm V | June 18 6 5 P 2.8 3
¥ 7 X | June 24 6 2 P 1. 27 0
102 ___ XII | July 8 2 3 P 28. 9 2
107 . XIII | Aug 18 2 1 NP 0 347
Unnumbered.__________.___ XIV | May 30 6 b} P 1.5 5
B. Those not receiving gamma globulin

o I | May 12 13 6 P 53. 4
1 oo o e e o I | May 18 10 12 S 0
31 II | June 4 2 1 P 7.6
35 . IIT | June 5 6 6 P 50. 0
42 . IV | June 6 6 10 P 24. 7
L VI | June 21 3 1 NP 0
Tl s som s VII | June 21 3 40 NP 0
18 s e e me e VIIT | May 16 5 5 P 4.2
74 e IX | June 20 4 1 P 9. 6
82 .. XI | June 29 33 9 P 9.1

P=paralytic; NP=nonparalytic.

1 See footnote to table 2A.

2 Paralytic index is computed from the mass of involved muscles and the degree of paralysis at the time of
examination by the physical therapist, 50-70 days after onset, using the method devised by the American Physical
Therapy Association and the National Program for the Iivaluation of Gamma Globulin in Poliomyelitis.

3 This case had received gamma globulin only through the mass inoculation, not by virtue of the household
contact with the index case. The other cases in this series received gamma globulin by virtue of their household
contact with the index case.

4 These cases had onset on the same date as their index cases and were arbitrarily chosen as subsequent cases
because they were reported second. Case No. 42 is subsequent to a paralytic case in a 4-year-old; case No. 71 is
subsequent to a nonparalytic case in a 6-year-old. .
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Table 8.

Montgomery County, Ala.,! June 30-July 3, 1953

Summary of all cases of poliomyelitis having onset after the mass inoculation of gamma globulin,

Case No,

Interval gam-
ma globulin

" Date of | Paralytic | Paralytic index .
Age onset, status 2 (percent) 3 pf)(iig::]s;,gl?tgs
(days)
A. Cases receiving gamma globulin
5 | July 1 P not examined 1
6 | July 3 S 0 3
6 | July 1 S 0 @)
7 | July 9 NP 0 9
3 | July 13 P 74. 1 11
5 | July 5 P 31.5 O]
2 | July 26 P 5. 95 25
2| July 8 P 28. 9 2
6 | July 29 NP 0 27
3| Aug 15 P 62. 6 44
5 | Aug 17 P 15. 1 46
2 | Aug. 18 NP 0 47
7 | Aug. 23 NP 0 51
7 | Sept. 9 P 22.3 71
6 | Sept. 10 P 20. 4 72
9 | Sept. 13 S 0 50
2 | Sept. 25 P 11.9 85
B. Cases not receiving gamma globulin
25 | July 5 P 31.:3
14 | July . 7. NP 0
14 | July 10 S 0
1| July 9 P expired
16 | July 28 P 3.0
28 | July 28 P expired
29 | July 26 P 4.0
11 | July 31 P expired
10 | Aug. 2 NP 0
11 | Aug. 14 NP 0
12 | Aug. 27 S 0
10 | Aug. 27 NP 0
5 | Sept. 4 NP 0
15 | Sept. 1 NP 0
12 | Sept. 9 NP 0
28 | Sept. 13 P 96. 2
18 | Sept. 17 NP 0
11 | Sept. 20 P 1.3
27 | Sept. 8 S not examined

P=paralytic; NP=nonparalytic; S=suspect.

1 To September 30, 1953.
after onset of symptoms.

5 These cases received gamma globulin, but not during the mass inoculation.
Case 116 received only a “small dosage of measles G. G.

gamma globulin through the mass inoculation.
istered by a private physician.

2 See footnote, table 2A.

3 See footnote 2, table 7.
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4 Gamma globulin actually given

All other cases in this series received

)

admin-
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Caldwell County, North Carolina

On July 29, 1953, Dr. Fred T. Foard, director,
division of epidemiology, North Carolina State
Board of Health, requested the services of a
team from the Communicable Disease Center
to aid in an epidemiologic investigation of an
outbreak of poliomyelitis involving Caldwell,
Catawba, and Avery Counties. This report
deals with the results of the investigations in
Caldwell County. At the time of the request,
a total of 126 cases had been reported in this
county since January 1, 1953. Of these, 37,
or 29 percent, were reported as paralytic; 37,
or 29 percent, were reported as nonparalytic;
and 52, or 42 percent, were unspecified. The
total attack rate at that time was 291 per
100,000 population based on 1950 census figures.
Up to July 29, there had been 5 deaths, giving
a case fatality rate of 4 percent. All the
reported cases had been hospitalized.

Under the direction of Dr. J. Graham Smith,
Epidemic Intelligence Service officer, assigned
to the North Carolina State Board of Health,
a team composed of Dr. Martin D. Keller,
EIS; Dr. Heinz Eichenwald, EIS; and Harold
W. Black, statistician, reported to Dr. William
Happer, Caldwell County health officer, on
August 3, 1953, to conduct the investigation.
The survey work was completed in Caldwell
County on August 14, 1953.

Reporting and Diagnosis

Cases were reported by physicians by tele-
phone directly to the county health officer
stating name, age, sex, color, address, date of
onset, status of paralysis, and place of hos-
pitalization.

Since all cases were hospitalized, the final
diagnosis was based on a report sent by the
hospitals to the county health department. No
further measures were taken by the county
health department to confirm the reporting
physician’s diagnosis. Most of the cases were
hospitalized in the Asheville Orthopedic Hos-
pital and the Merey Hospital in Charlotte.
A few patients were admitted to the Central
Carolina Convalescent Hospital in Greensboro,
the North Carolina Memorial Hospital in
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Chapel Hill, the North Carolina Baptist Hos-
pital in Winston-Salem, and the Duke Uni-
versity Hospital in Durham. Only a few cases
were admitted to the local Caldwell County
Memorial Hospital due to a lack of extensive
facilities.  After receipt of the report, a county
health nurse visited the patient’s home to collect
data on the family and on living conditions.

Definition of a Case

Only cases with onsets between April 1, 1953,
and August 22, 1953, are included in this report,
provided there was paralysis or at least 10
cells in the spinal fluid. A case was considered
“suspect’” if no paralysis was noted, and if no
spinal puncture had been performed, or less
than 10 cells were found in the spinal fluid.
“Suspect’ cases are not included in the analysis.

A total of 139 cases was reported between
April 1 and August 22, of which 134 are included
in this analysis. The 5 cases not included are
3 cases classified as “suspect,” 1 case a nonresi-
dent of the county, and 1 patient definitely not
ill with poliomyelitis.

Five cases with dates of onset between
August 23 and October 31 were reported, but
they are not included in this analysis because
no accurate data were available for them.

Area and Poliomyelitis History

The population of the county according to
the 1950 census was 43,352, representing a 21
percent increase over the 1940  population.
Lenoir is the only city of any size with 7,888
inhabitants. The county has a 54 percent rural-
nonfarm population. Only 6.9 percent of the
population are nonwhite.

Caldwell County is adjacent to Catawba
County and is located in the west central part
of North Carolina. The county is agricultural
and the industries center on the manufacture of
furniture and hosiery. The economic fluctu-
ations common to these industries account
for the large rural-nonfarm population. The
makeup of the population is considered very
stable.
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Table 1.

Number of reported cases of poliomyelitis

(paralytic and nonparalytic), Caldwell County,

N. C., 1940-52

Year Reported cases
1940 _ . o 1
1941 i B i _ . 3
1942 ________ e P 12
1943 . I - 2
1944 e P 43
1945 - . - o S 3
1946_ _ __ I o 2
1947 - . SE—— - 1
1948 B e e 32
1949 _ I s B B e 4
1950 . S e 21
1951 . S . 16
1952 . e 13

Sovrce: Caldwell County Health Department.

Poliomyelitis is endemic in the area with
sizable epidemics being reported in 1944 and
1948. Cases of poliomyelitis have occurred
every year since 1938 (table 1).

Administration of Gamma Globulin

Gamma globulin was available to household
contacts under age 20 and to pregnant women
in the household, regardless of age. The in-

Table 2.

jections were given by the private physician or
the contacts were brought to the county health
department and given injections by the health
officer. Inoculations were usually given on the
same day or on the day following the date of
report of the index case. "A gamma globulin
request form, signed by the ohysician, listed
all who were to receive injections, their ages
and weights, and the total amount of gamma
globulin required for the houschold.

Mass prophylaxis was undertaken o July
6, 7, and 8, following the rising incidence of
reported cases. Certification for mass prophy-
laxis had been obtained on July 2, 1953. Gamma
globulin was administered to 12,802 children,
age 10 and under, and also to older children on
the last day of the mass inoculation program.

Epidemiologic Investigation

Since all reported cases in Caldwell County
had been hospitalized and most had bad spinal
taps, initial work was undertaken by the Epi-
demic Intelligence Service team in the various

Distribution of total and paralytic cases of poliomyelitis by week of report and week of onset,?

Caldwell County, N. C., 1953

Week of report |

Week of onset

- Age 0-9
Weck Total Number Total Number \
aa56Es paralytic Gases paralytic | |
o cases o cases Total Paralytic
l cases | cases
\
Apr. 12-18 __ R et i ‘ 1 1 2 2 1 1
Apr. 19-25 __ . i B B : 2 1 2 1 1 1
Apr. 26-May 2.~ ___ ‘ 0 0 1 1 0 0
May 3-9__________ o i i - 3 3 1 1 0 0
May 10-16_ - ___ Cin e e ‘ 1 1 1 1 1 1
May 17-23_ 1 1 2 2 2 2
May 24-30_ ________ e e 6 3 6 3 6 S
May 31-June 6 . - | 4 4 4 4 3 3
June 7T-13____ e 3 3 5 4 4 3
June 14-20 _____ s S— S 7 6 15 12 15 12
June 21-27_____ . S : ‘ 16 13 23 15 21 13
June 28-July 4. __ e S| 27 18 26 18 22 14
July 5-11______ B o = = 20 13 22 15 15 | 10
July 6-8.2 | \
July 12-18___ S —— 22 15 13 10 8 7
July 19-25___ —= o= S 7”‘ 7 6 6 4 3 2
July 26-Aug. 1. I - 4 4 4 3 3 3
Aug. 2-8 - [ e 9 3 1 0 0 0
Aug. 9-15_________ R & ms] 1 1 0 0 0 0
Total . . o ‘ 134 96 134 96 105 75
1 Suspect cases not included.
2 Mass prophyvlaxis.
Gamma Globulin in the Prophylaxis of Poliomyelitis 107



hospitals in Asheville, Durham, Chapel Hill,
Charlotte, Winston-Salem, and Greensboro,
as well as in the local hospitals. From August
3 to August 14, a visit was made to the house-
hold of every reported case and information for
the completion of case investigcation form
400.88A (appendix D) was obtained by a per-

sonal interview with the parents of the patient
or other adult household members. In addi-
tion, information concerning sanitary condi-
tions in each houschold was collected on a form
supplied by the North Carolina State Board of
Health.

Whenever circumstances would permit, a

Table 3A. Distribution of paralytic and total cases of poliomyelitis, by age, sex, and race, Caldwell County

N. C., 1953

Paralytic cases Total cases

Age White Nonwhite White Nonwhite

- To- To-
| tal tal
Male | Female T;)l' Male| Female ,11‘:1' Male| Female ?;1- Male| Female '{;ﬁ'
<lyear—. ... 2 3 5 ) 1 1 6 4 5 9 2 1 3 12
1-4 years_ _______ 22 26 48 2 1 3 51 29 35 64 3 1 4 68
59 years_ _______ 5 12 17 1 0 1 18 8 16 24 1 0 1 25
10-14 years - ____ 3 7 10 1 1 2 12 5 9 14 1 1 2 16
15 years and over_ 6 3 9 0 0 0 9 7 6 13 0 0 0 13
Allages____| 38 51 89 4 3 7 96 5 i 71 | 124 7 3 10 134
| S
Table 3B. 1950 populations, Caldwell Coanty, N. C.
White Nonwhite Total
Age ‘ \ '
Male | Female | Total Male l‘ Female | Total Male | Female | Total
l
) [ () S S 519 511 | 1,030 58 39 97 577 550 1, 127
1-4 years__ ______________ 2 167 2, 027 4, 194 166 ]()a 331 2,333 2,192 4, 525
S-9 years_ . _______ 2,436 2, 325 4, 761 189 3061 2, 625 2,497 5, 122
10-14 years . ___________ 2, 122 2,129 4, 251 147 l().3 310 2, 269 2, 292 4, 561
15 years and over_________ 12,853 | 13,265 | 26, 118 908 991 , 899 | 13, 761 | 14, 256 28,017
Allages .- _____ 20, 097 | 20, 257 | 40, 354 1, 468 1; 2,998 | 21,565 | 21, 787 43, 352
|

Table 3C. Attack rates per 100,000 population for paralytic and total cases by sex,

race and age, Caldwell

County, N. C

Paralytic cases Total cases
Age White Nonwhite ! White Nonwhite
| To- To-
n tal . tal
Male | Female ?;)1_ Male | Female '{z?l- Male | Female };1' Male | Female rf;l'

e 27 SRS 385 587 485 0 2,5641,031 532 771 978 8743, 448 2, 564/3, 0931, 065
1=4 years...---w- 1,015 11,2831, 144/1, 205 606, 906/1, 127/1, 338 1, 7271, 526/1, 807 606/1, 2081, 503
59 years________ 205 .5]() 357 529 0| 277/ 351| 328 688 504i 529 0| 277| 488
1014 years______ 141 32‘); 235 680 613 645 263| 236 423, 329 680 613 645 351
15 years and over. 47 231 34 0 0 0! 32 54 45 50 0 0 0 46
All ages_ ____ 189 252‘ 221 272 196 233; 221 264 3500 307, 477 196/ 334] 309
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muscle evaluation was performed by the EIS
officers, as a means of verifying the diagnosis of
paralysis.

Past Epidemics of Poliomyelitis

While the magnitudes of the past epidemies
do not approach the 1953 outbreak, it scems of
interest to examine the shapes of the epidemic
curves for these past epidemics.  An outstand-
ing characteristic of the epidemic curves for
1948, 1950, 1951, and 1952 is the prominent
skewness to the left, which means that the epi-
demics built more slowly to a peak than they

declined. The present epidemic is fairly
symmetrical.

Distribution of Cases in Time

The first case in this epidemic had its onset
on April 16, and the last case occurred on
August 5. The distribution of cases by dates
of onset (table 2) presents a progressive rise
beginning in mid-May and continuing until a
peak was reached during the week ending July
4. 'Then there was a gradual decline somewhat
different from previous epidemics.  Mass pro-
phylaxis was given on July 6, 7, and 8, the week

Table 4A. Distribution of total and paralytic cases of poliomyelitis, by race, sex, and area of residence,
Caldwell County, N. C., 1953 .

Paralytic cases Total cases
Place of residence White Nonwhite Total White Nonwhite Total
| | ’
Male| Female Total| Male Female| Total Male, Female| Total A\lale\ Female Total
Tenoir___________ 6 3 9 2 1 3 12 8 ‘ 7 15 4 1 5 20
Rural . __________ 32 48 80 2 | 2 4 84 45 i 64 | 109 3 2 5 114
Total..____ 38 51| 8| 4 ‘ 3| 7| 96| 53 \ 71| 124 | 7 3] 10 R 134
Table 4B. 1950 populations, Caldwell County, N. C.
White Nonwhite
Place of residence Total
Male Female Total Male Female Total
Lenoir. o cem o memem e e 3, 081 3, 260 6, 341 758 789 1, 547 7, 888
Rural . oo e e s 17,016 16, 997 34,013 710 741 1, 451 35, 464
Total _______ . 1 20, 097 20, 257 40, 354 1, 468 1, 530 2, 998 43, 352

Table 4C. Attack rates per 100,000 population for total and paralytic cases by sex, race aud area of residence,
Caldwell County, N. C

Paralytic cases Total cases
White Nonwhite White Nonwhite
Place of residence
To- To-
A\ tal _ m tal
Male |Female 1;1 Male il"emale ’E;)l- Male |Female r{gl Male |Female {:l—
|

Lenoir_________._ 195 92 | 142 | 264 127 | 194 | 152 | 260 215 | 237 | 528 127 | 323 254
Rural___________ 188 282 | 235 | 282 270 | 276 | 237 | 264 377 | 320 | 423 270 | 345 321
Total. - - cccsmen 189 252 | 221 | 272 196 | 233 | 221 | 264 350 | 307 | 477 196 | 334 309
‘Gamma Globulin in the Prophylaxis of Poliomyelitis 109



Figure 1A.
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Total weekly poliomyelitis incidence rates per 100,000 population, Caldwell County, N. C., 1953,
by week of report, and paralytic status of cases, by week of onset.
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Figure 1B. Number of cases of poliomyelitis, Caldwell County, N. C., 1953, by week of onset, age group, and
paralytic status.
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Table 5. Interval in days between onset of index

and subsequent cases in multiple-case households,
Caldwell County, N. C., 1953

_— . .| Paralytic
Interval (days) Total cases .

o e e i el 3 2
1. L 1 1
e e e e e [ 1 1
3 1 1
O, SR ———— 1 1
B e o o e B S e 1 0
Bisin e mimn i e S e o 0 0
7 . 0 0
8 1 1
L 2 1
10-37___ . 0 0
BB im i i s e 0 0

Total ________________ 11 8

after the peak of the outbreak has been reached.

The temporal patterns of the paralytic and
the nonparalytic cases are similar, the curves
peaking simultaneously, although the curve of
the nonparalytic cases is skewed slightly to the
right. The distribution of cases under age 10,
and age 10 and over, is somewhat different.
The 105 cases under age 10 peaked the week
ending July 4, and the curve declined more
rapidly than the curve of cases age 10 and over
which reached its peak one week later.

There was little lag between the date of onset
and the date of report as revealed by the dis-
tribution of cases by week of report (table 2).

General Characteristics of Cases

The data on age, sex, race, area of residence,
and status of paralysis of the cases are pre-
sented in tables 3A and 4A. Attack rates are
presented in tables 3C and 4C. Population

characteristics according to the 1950 census are
presented in tables 3B and 4B. Among the
total cases, there were 6 deaths, a case fatality
rate of 4.5 percent.

The total attack rate for the county is 309
per 100,060 population. The attack rate per
100,000 population is 307 for whites and 334 for
nonwhites. The total attack rate for white
males is 264 per 100,000 population as compared
with an attack rate of 350 per 100,000 popula-
tion for white females. Attack rates for cases
in Lenoir are 254 as compared with 321 for
rural cases. The differences are not significant.
Of the total cases, 60, or 45 percent, were male.
Severity did not increase with increasing age.
Seventy-one percent of all cases under age 10
were diagnosed as paralytic in the 7-14 day ex-
amination, and 72 percent of all cases age 10
and over were diagnosed as nonparalytic.

Special Characteristics of Cases

Of the total cases, 17, or 13 percent, had his-
tories of throat and mouth operations, injec-
tions, or other procedures. These patients rep-
resent 14 percent of all paralytic cases and 11
percent of nonparalytic cases.

None of the female patients were pregnant at
the time of their illness.

Bulbar involvement was found in 16 cases, or
12 percent of all cases. Of these 16 cases, 9
represent 9 percent of the cases under age 10
and 7 represent 24 percent of the cases age 10
or over. The difference between these two pro-
portions is statistically significant.

Famalial Aggregation

The 7 multiple-case households considered in
this analysis totaled 18 cases, and consist of 1

Table 6. Age-specific subséquent attack rates, Caldwell County, N. C., 1953
Numb ¢ Number of subsequent Subsequent attack rate
‘118111];01321?1 cases per 100,000 population
Age group contacts of :
index cases Total Paralytic Total Paralytic
<5years_ .- 103 5 3 4, 854 2,913
5-9 years. - oo 90 2 2 2,222 2, 222
10 years and over____ ____ . ______________ 385 4 3 1, 039 779
All ages_ - .. 578 11 8 1, 903 1, 384
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Table 7.

Summary of index and subsequent cases of poliomyelitis in multiple-case households, Caldwell

County, N. C., 19531

'P(‘I‘C(‘llt
Paralytic involve- Interval Interval
Household accession | Person Date - status 5011;(6]1(ti1 7 from garna
o No 2 \'o of Age Sex 7-14 day )thic:;l) index globulin
. e onset examina~ tlhe‘i';i nist case to onset
tion exdl1l}11:1- (days) (days)
tion
A. Index cases (none received gamma globulin)
0001_______ .. 6 | May 31 7 F P 1L, L e ce e snn
0002________________ 3 | June 14 10 mo. ¥ P 18.9 | __
0003________________ 4 | June 19 1 F NP 0.0 __________
0004____ . ________ 3 | June 27 3 F P 82.5 | _________
0005 _______________ 3 | June 25 5 F NP 4.9 | .
0006 ___ - ___ 4 | July 4 19 r P 93.2 | _________
0007 . ___ 4 | July 21 17 F P 83. 8 |ccow i s
B. Subsequent eases (receiving gamma globulin)
0001________________ & | June 9 12 i P 56.0 9 6
0005________________ 6 | July 4 6 mo. r NP 3.0 9 8
0007________________ 6 ‘ July 29 1 mo. r | P ©) 8 6
|
p C. Subsequent cases (not receiving gamma globulin)
0001 ___________ 5 | May 31 5 F P 74.7 0
0001________________ 7 | June 2 10 F P 92. 0 2
0002 _______________ 3 | June 17 4 M P 5.5 3
0003________________ 3 | June 23 9 mo. T P 34.7 4
0003 ____ 2 | July 27 21 F NP 3.4 38
0004 _________ 4 | June 28 5 F P 4.3 1
0005________________ 5 | June 25 9 M NP 5.5 0
0006 _______________ 3| July 4 21 iy P Q) 0

P=paralytic; NP=nonparalytic.

I Suspect, cases not included.
2 Expired 3 days after onset.
3 Expired 9 days after onset.

household with 4 cases, 2 with 3 cases, and 4
with 2 cases. A summary of subsequent cases
in these multiple-case households by days after
onset of the index case is shown in table 5.

There were 11 subsequent cases among the
578 contacts of index cases giving a total subse-
quent attack rate of 1,903 per 100,000 contacts
(table 6). For children under age 5, the sub-
sequent attack rate is 4,854 per 100,000 con-
tacts of an index case.  This rate is significantly
higher than the attack rate of 1,415 per 100,000
population found in children of the same age
group in the county.

Three of the subsequent cases had received
gamma globulin 6 or more days prior to onset;

Gamma Globulin in the Prophylaxis of Poliomyelitis

one case was nonparalytic, one case was severely
paralytic, and one died. A summary of all
cases in multiple-case houscholds is presented
in table 7.

Fffects of Gamma Globulin

To evaluate the effect of gamma globulin in
modifying the severity of disease, standardized
50-70 day muscle examinations were conducted
by a physical therapist on three groups of cases:

1. Cases whose onsets fell within the week
June 29 through July 5, who did not receive
gamma globulin (table 8A).

2. Cases whose onsets fell on July 6 or after,
who did not receive gamma globulin (table 8B).
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Table 8.

Caldwell County, N. C.

Summary of cases of poliomyelitis age 9 and under who received 50-70 day muscle examinations

Household accession
number

Person
number

Date of
onset,

Age

Sex

Z:ali):}g“_ 50-70 day muscle
Lion examination Interval
gamma
} globulin
to onset
e Percent Bulbar .
Pi‘;:&i“‘ involve- involve- (days)
h ment ment

. All cases

with onset in the week of June 29-July 5, which did not receive
gamma globulin !

1006 ____ 8 | June 30 11 mo. M NP 0.0 No.
1017 4 | June 29 6 F NP 3.0 Yes
LOTD s oo mrrsmmsemsresiass s 4 | July 3 1 F P 0.0 No
07 S (O —— 5 July 4 6 F P 34. 8 Yes
1061 4 | June 30 4 M P 13.5 | Yes
1067 6 | June 29 7 M P 15. 1 | No
1068 ___ 4 | June 30 4 M P 27.3 Yes
1075 3| June 29 1 M P 3.8 | No
1078 ___ 3 | June 29 1 M P 2.8 No
1091 oo s mme s we 3| July 5 4 M P 2.8 No
1094 8 | July 2 3 ¥ NP 4.5 No
1095 . 5 | June 30 1 M P 0.0 No
1100 __ 6 | July 1 3 F NP 0.6 No
1103 ___ 6 | June 30 1 10 P 13. 6 No
1 0 4 July 1 2 13 P 75.5 Yes
1109 cor sae vnnmecas 7 | June 29 3 M P 23. 5 Yes
8 5 July 3 2 mo. M NP 0.0 No
B. All cases with onset in the week of July 6 or thereafter, which did not receive
gamma globulin !

|
1000 . 4 | July 17 9 F P ’ 11.9 No |
1007 . 5| July 7 1 r P | 70. 7 Yes |
1018 - 5 July 17 4 M P |‘ 3.6 No
1030 __ 8 | July 7 9 M P 8. 6 No
V02T cmies 5o s e 4 | July ¢ 1 I P 40. 9 Yes
1039 ___ 4 | July 7 2 F NP 0.0 No
1050 3 | July 8 3 ¥ P 55, 5 Yes
1063 - 8 | July 16 il I P 7.1 Yes
1089 7 | July 13 2 mo. M P 3.8 No
1099 __ 4 | July 7 4 T P 4.6 Yes
I P 9 | Aug. 1 8 mo. ; M P 0. 4 Yes

C. All cases with onset in the week of July 6 or thereafter, which did receive
gamma globulin !

1004, oo oo sme suoae 4 | July 7 1 M P 12. 8 Yes 1
1009 4 | July 9 6 M NP 0.0 No 2
1016 __ 6 | July 11 1 10 NP 0.0 No | 3
1023 4 | July 12 1 M P 31.9 Yes 5
1034 - 3 | July 13 8 M P 0.0 No 7
1046 ______ 4 | July 13 2 mo. 10 NP 1. 6 Yes 7
1056 11 | July 10 10 mo. M NP | 0. 0 No 4
1058 5 July 7 4 Y| P 6. 6 No | 1
1072 9 | July 11 4 F P | 1.5 No 5
1081 6 | July 24 6 1) P 1.3 No ,‘ 17
1083 _____ 7| July 8 7 M P 8.7 No [ 2
1085 . 5 July 13 2 M P 1.1 No 7
1090w v e 6 | July 27 1 ¥ P 20. 6 No 20
1092 __ 3 | July 23 6 g P | 4.0 No 17
110- - 3 ‘ July 8 4 M NP 0.0 No 2

P=nparalytic.

1 Cases receiving gamma globulin on day of onset, or after onset not included.

holds not included.
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Table 9.

Onsets June 29-July
(no gamma globulin)

examinations,! Caldwell County, N. C., 1953

5|

Distribution of average percent involvement for three groups of cases having 50-70 day muscle

Onsets July 6 and there- |
after (no gamma globulin) |

Onsets July 6 and there-
after (gamma globulin)

7-14 day examination — !
paralytic status Average Avera, S
: . . Average 7 - Average - - Average
Rl_‘_t‘(t:m involvement | \élr;'\l(l)( ! involvement ‘\émf}‘)f'l involvement
Sk (pereent) \ ases (pereent) | e (percent)
|
T B ‘ - ;’
Paralytie.  «c-vosmone oo 12 177 | 10 20. 7 | 11 | 9.0
Nonparalytic. ... 5 1.6 1 0.0 | B! 0.0
All cases , 17 13.0 | 11 18.8 | 15 6.0
— ! —— ‘ — | ‘ —
! This table is prepared from data in table 8.
3. Cases whose onsets fell on July 6 or after,  globulin). The differences are not statisticallv
who had received gamma globulin (table 8C). significant.

Only cases under age 10 were included and
data on all but one cligible case were success-
fully collected. Not included in this analysis
are the cases in multiple-case households.

Among the 44 cases included in the three
groups, 16, or 36 percent, were found to have
bulbar involvement, though the 7-14 day ex-
amination revealed only 4, or 9 percent, as
having bulbar involvement. To evaluate the
measurable modifying effects of gamma globulin,
a crude statistic, the average percent involve-
ment, is employed. This is the arithmetic aver-
age of the percent involvement for the cases in
the various classifications. Its crudeness is a
reflection of the great variation of percent in-
volvement from case to case.

A summary of the average percent involve-
ment for the three groups is presented in table
9. TItisinteresting to note that cases diagnosed
as nonparalytic in the 7-14 day examination
had an average percent involvement of 1.3 per-
cent, whereas the cases diagnosed as paralyvtic
had an average percent involvement of 19.1
percent.  The cases were classified according
to paralytic status as determined in the 7-14
day examination.

Among the 12 and 10 paralytic cases in groups
1 and 2, respectively, the average percent in-
volvements were 17.7 percent and 20.7 percent
as compared to 9.0 percent for the 11 paralytic
cases in group 3 (the group receiving gamma,

Gamma Globulin in the Prophylaxis of Poliomyelitis

Among the 17 and 11 total cases in groups 1
and 2, the average percent involvements were
13.0 pereent and 18.8 percent as compared with
6.0 percent for the 15 cases in group 3.

While the results are consistent with the
hypothesis that gamma globulin modifies the
severity of paralysis, they are neither conclusive
nor dramatic. A look at the range of severity
among cases receiving gamma globulin prior to
onset bears this out; involvements range from
0.0 percent to 31.9 percent.

Summary

A description of an epidemic of 134 cases of
poliomyelitis occurring in Caldwell County,
N. C,, between April 16 and August 5, 1953, is
presented.  The total attack rate for the county
was 309 per 100,000 population, and the peak
of the rather symmetric epidemic curve oc-
On July
5, 6, and 7, gamma globulin was administered
to 12,802 children in the mass prophylaxis
There is little evidence to conclude

curred during the week ending July 4.

program.
that mass prophylaxis with gamma globulin
altered the course of the epidemic.

Muscle evaluation data were analyzed to in-
vestigate the effects of gamma globulin on the
paralytic discase. No statistically wvalid con-
clusions could be drawn from the results.
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Catawba County, North Carolina

On July 29, 1953, Dr. Fred T. Foard, director,
division of epidemiology, North Carolina State
Board of Health, requested the services of a
team from the Communicable Discase Center
to aid in an epidemiologic investigation of an
outbreak of poliomyelitis in Caldwell, Catawba,
and Avery Counties. This report deals with
the outbreak in Catawba County. At the time
of the request, a total of 91 cases had been
reported in Catawba County since January 1,
1953.  Of these, 35, or 38 percent, had been
reported as paralytic;48, or 53 percent, had been
reported as nonparalytic; and 8, or 9 percent,
were unspecified. Up to July 29, there had
been 4 deaths, a case-fatality rate of 4 percent.
The total attack rate at this time was 147 per
100,000 population based on the 1950 census
figures. Of the reported cases, 84 percent had
been hospitalized.

A team under the direction of Dr. J. Graham
Smith, Epidemic Intelligence Service officer,
assigned to the North Carolina State Board
of Health, and composed of Dr. Martin D.
Keller, EIS, Dr. Heinz Eichenwald, EIS, and
Harold W. Black, statistician, reported to
Dr. Benton V. D. Scott, health officer of
Catawba County, on August 15, 1953. The
survey work was completed on August 20, 1953.

Methods of Reporting

The final diagnosis was often based on a
report from the hospital, and in the absence of
such a report, no further measures were taken
by the county health department to confirm
the attending physician’s diagnosis. The cases
were located in hospitals in Asheville, Charlotte,
Winston-Salem, Greensboro, and Hickory. Iol-
lowing the report of a case, county health
nurses visited the patients’” homes to collect
data on the families and on their living
conditions.

Definition of a Case

Only cases with onsets between April 1, 1953,
and August 22, 1953, are included in this report,
provided there was paralysis or at least 10 cells
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in the spinal fluid. A case was considered
“suspect” if no paralysis was noted, and if no
spinal puncture had been performed, or less
than 10 cells were found in the spinal fluid.

A total of 95 cases was reported between April
1 and August 22, of which 86 are included in
the analysis. The 9 cases excluded were
classified as “suspect” cases. In addition,
there were 5 patients with onsets between
August 23 and October 31 that are not included
in this analysis due to a lack of accurate data.

Area and Poliomyelitis History

The population of Catawba County according
to the 1950 census was 61,794, representing ¢
19.6 percent increase over the 1940 population.
Hickory, an industrial center, is the largest city
in the county, with a population of 14,755. The
only other sizable urban center is Newton, with
a population of 6,039. The population of the
county is 34 percent urban and 10 percent non-
white.

Catawba County is adjacent to Caldwell
County and is located in the west central part of
North Carolina. Thecountyisboth agricultural
and industrial in character, with the industries
including furniture and textile manufacturing.
The structure of the population is considered
very stable.

Poliomyelitis 1s endemic in the area, with
sizable epidemics of 71 cases and 97 cases being
reported in 1944 and 1948, respectively; and
cases have been reported every year since 1940

(table 1).

Administration of Gamma Globulin

Gamma globulin was available to houschold
contacts under age 20 and to pregnant women
of the houschold, regardless of age. The injec-
tions were administered by the private physi-
cian or the contacts were brought to the county
health department and received injections by
the health officer. Inoculations were usually
given on the same day, or on the day following
the date of report of the index case. A gamma
globulin request form, signed by the physician,
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Table 1. Number of reported cases of poliomyelitis
(paralytic and mnonparalytic), Catawba County,
N. C., 1940-52

Year Cases
S 0
1941 S S — 4
1942 __ . 4
3112 7 Lo S S S 1
1944 - o oo e seaEE e = 71
1945 . 1
1946 ___ I - 14
1947 I - 6
1948 _ _ . 97
LOAD . o o cvnmon sos e e S s 13
1950 o == B 6
1951 S S 18
1962 . s 8

listed all who were to receive injections, their
ages and weights, and the total amount of
gamma globulin required for the houschold.

Mass prophylaxis was undertaken on July 15
and 16, following the rising incidence of reported
cases and certification of eligibility on July 10.
Gamma globulin was administered to 14,786
children from birth to age 10, and also to older
children on the last day of the mass inoculation
program.

Epidemiologic Investigation

Since most of the patients were hospitalized
and many had had spinal taps, initial work was
undertaken in the various hospitals in Charlotte,
Winston-Salem, Greensboro, and Hickory to

collect diagnostic and clinical information. In
addition, physicians and local laboratories were
consulted in order to obtain additional clinical
and diagnostic information. From August 15
to August 19, a visit was made to the household
of every reported case, and information for the
completion of case investigation form 400.88A
(appendix D) was obtained by a personal inter-
view of the parents of the patients or other adult
members. Whenever circumstances permitted,
a muscle evaluation of the case was performed
by the EIS officers as a means of verifying the
diagnosis of paralysis.

Past Epidemics of Poliomyelitis

The noteworthy characteristic of the epi-
demics of 71 cases in 1944 and of 97 cases in
1948 is that both epidemic curves are fairly sym-
metric.  In the 1948 epidemic, the distribution
of cases under age 10 and the distribution of
cases age 10 and over reach a peak in the same
week and present the same general appearance.
However, the distribution of cases under age 10
spans a 5-month interval, while the distribution
of cases age 10 and over spans a 3-month
interval.

Distribution of Cases in Time

The first reported case included in this study
had its onset June 7, and the last case had its

Table 2. Distribution of total and paralytic cases of poliomyelitis, by week of report and week of onset,!
Catawba County, N. C., 1953
Week of report Week of onset
Weok . . Ages 0-9
Total cases Pa.ra.l)ltlc Total cases Pam.]‘\tlc |
L8363 cases ’ | Paralytic
Total cases ‘ Gases
| . | |
June 7T-13_________________ ‘ 1 1 1 | 1 ‘ 1 l 1
June 14-20________________ ’ 2 2 7 6 7 | 6
June 21=27 - v cmmimamrnm am e ‘ 3 2 4 1 3| 3
June 28-July 4_____________ | 11 11 14 13 10 10
July 5-11___ . 22 18 26 21 19 l 16
July 12-18___ _____________ ‘ 20 17 15 12 11 | 8
July 15-162__ _____________ R =~ 1SV N SR, S S |
July 19-25__ . ________ 1 17 13 15 10 6 ‘ 5
July 26=Aug: 1-cconcecznnns 9 3 4 3 0| 0
Aug. 2-8_ . 0 0 0 0 0 0
Aug. 9-15___ .. \ 1 0 0 0| 0
| =S
Total . _____________ | 86 70 86 70 57 ’ 49
1 Suspect cases not included.
2 Mass prophylaxis.
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onset July 31.

Table 3A.

This epidemic is somewhat
unusual in that all 86 cases had onsets within a
narrow 8-week interval.
first case occurred, there was a rapid rise in
the number of cases per week until a peak was
reached during the fifth week, and then a rapid

From the weelk the

N. C., 1953

decline followed until the fourth week after the
peak, when no more cases occurred.

The peak of the distribution of onsets of
paralytic cases occurred in the fifth week, while
peaks of the distribution of nonparalytic cases
occurred in the fifth week and in the seventh

Distribution of paralytic and total cases of poliomyelitis by age, sex and race, Catawba County,

Paralytic cases I‘ Total cases
‘ | B |
Age White Nonwhite 1 : l);}'- White Nonwhite
To- cases ‘ : ——| To-
1 Fe To ‘ Fe- | To- | tal | ! Fe j To ! Fe To- | tal
Male = = |Male | Xe= | o= , ‘ X 5 = , | Fe- =
Male |male | tal | Malc male | tal i | ‘NIaI( | male | tal Male } male | tal
R k__i\_ I 5 A
<lwvear________ __. 2 1 3 0 0 0 | 3 \ 2 1 3 0 0 0 3
1-4 years_______ _ 19 15 34 0 1 | 1 | 35 | 5 20 16 36 0 1 1 37
SO vears . ____ |10 1 )8 ] 0 0 | 0 11 | 1| 14 | 317 0 0 0 17
10-14 years_ .. _ . [ 4 3 7 0 0 0 7| 2 4 | 6| 10 0 0 0 10
15+ vears.cc._______| 9| 5| 14| 0| 0| 0| 14| 5| 10| 9] 19| 0o 0 0| 19
All ages_ L4425 69 0 1 1| 70 ‘ 13 | 50 [ 35| 85 0 ] 1 1 86
| | | |
Table 3B. 1950 populations, Catawba County, N. C.
White Nonwhite
Age Total
Male Female Total Male Female Total
<lwvear._. . __ I 609 634 | 1,243 69 75 144 1, 387
1-4 years_ .. __ S 2, 868 2, 786 5, 654 340 315 655 6, 309
59 vears. . I - 2, 971 2,758 5, 729 348 335 683 6, 412
10-14 years ... __ 2, 569 2,433 5, 002 301 267 568 5, 570
15+ years_ . _________ - 18, 757 19, 811 38, 568 1, 683 1, 865 3, 548 42,116
Allages . __ 27, 774 28, 422 56, 196 2, 741 2, 857 5, 598 61,7794
Table 3C. Attack rates per 100,000 popalation, Catawba County, N. C., 1953
Paralytic cases Total cases
Age White Nonwhite l‘ White “ Nonwhite
[ ‘ Total | Total
Male nI;;{O Total | Male II];{(I‘I-C ] Total Male n];z(x‘l-e : Total | Male nI;:L}l_e Total
— e ‘___‘ ‘
<1 year___| 328 158 241 0| 0 0 216 328 158 241 0 0 0 216
1—-4 years__| 662 538 601 0 317 153 Hdd 697 574 637 0 317 153 586
59 years_.| 337 ' 36 192 0 0 0 172 471 109 297 0 0 0 265
10-14 years_| 156 123 140 0 0 0 126 156 247 200 0 0 0 180
15 years | ! ‘ | f
and over.| 48 | 25 | 36 0 0 0 33 5| 45 49| 0 0 0 45
All ages_| 158 J 88 ‘ 123 0| 35 ’ 18 ! 113 J 180 | 123 ’ 151 ' 0| 35| 18| 139
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week of the 8-week epidemic. Mass prophy-
laxis was conducted on July 15 and 16, during
the sixth week of the epidemic (the week follow-
ing the peak of the epidemic). The distribution
of cases under age 10 and cases age 10 and over
reached their peak 2 weeks apart; the former
peaked during the fifth week, and the latter
peaked during the seventh week of the epidemic.
This indicates the quite apparent shift to cases
in older age groups as the epidemic progressed.

As the distribution of cases by date of report
(table 2) indicates, there was little lag between
the date of onset and the date of report.

Table 4A. Distribution of total and of paralytic cases of poliomyelitis,

General Characteristies of Cases

The distribution of cases by age, sex, race,
and paralytic status is presented in table 3A,
and related attack rates are presented in table
3C. The total attack rate for the 86 cases in
the county is 139 per 100,000 population (based
on 1950 census figures, table 3B). The total
attack rate for white males is 180 per 100,000
population as compared to 123 for white fe-
males, the difference not being statistically sig-
nificant.  All patients were white except one.
Of the total cases, 70, or 81 percent, were found
to be paralvtic.

by race, sex, and area of resideunce

within Catawba County, N. C., 1953

Paralytic cases Total cases
Place of White I Nonwhite White Nonwhite
residence ‘ |
} ! | Total - | | Total
Fe- a1a | Fe= | moioq | | . Fe- Fe- \ |
Male male ‘ Tm‘” Male male Total | i Malc ‘ male Total ‘ Male male Total i
| |
Hickory_ __ 5 6 } 11 0 0 0 11 5 8 13 0 0 0 13
Newton_ _ 9 4 13 0 0 0 13 11 5 16 0 0 0 16
Rural....- 30 15| 45 0 1 1 46 34 22 56 0 1 1| 57
Catawba J _ N i
County_ | 44 25 | 69 ‘ 0 1 70 50 | 35 85 | 0 1 1| 86
Table 4B. 1950 population, Catawba County, N. C.
‘ White Nonwhite
Place of residence ‘ T | Total
Male i Female } Total Male “ Female ; Total
| |
e | 5,997 6,594 | 12, 501 1,008 | 1,156 2, 164 14, 755
Newton___ ... 2, 624 2, 804 5, 428 302 309 611 6, 039
Rural . . 19,153 | 19,024 38, 177 1, 431 1, 392 2, 823 41, 000
Catawba County.. - ___ 27, 774 | 28, 422 56, 196 2, 741 l 2, 857 5, 598 61, 794
Table 4C. Attack rates per 100,000 population, Catawba County, N. C.
Paralytic cases Total cases
Place of residence White Nonwhite ‘ ' White Nonwhite
“ iTotal! _ Total
Male | Female | Total Male | Female Total‘ )Ialel]“(*nlalc”l‘ot‘al Male | Female | Total
Hickory_ . _____ 83 91 87 0 0 0 75 83 121 | 103 0 0 0 88
Newton__ . ______ 343 143 | 239 0 0 0 215 419 178 | 295 0 0 0 265
Rural . __________ 157 79 | 118 0 72 35| 112 | 178 116 | 147 0 72 35 139
Catawba Coumy,‘ 158 88 | 123 0 35 18 | 113 | 180 | 123 | 151 0 | 35 18 139
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Figure 1A.

NUMBER OF CASES PER 100,000 POPULATION PER WEEK
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Total weekly poliomyelitis incidence rates per 100,000 population, Catawba County, N. C., 1953,

by week of report, and paralytic status of cases, by week of onset.
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Figure 1B. Number of poliomyelitis cases, Catawba County, N. C., by week of onset, age group, and paralytic
status.
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Table 5.

Summary of index

and subsequent cases of poliomyelitis in multiple-case households,! Catawba
County, N. C., 1953

e ‘ a8
| & Diagnosi in\Po(‘ll;CoOr?lant Interval
| | € S1S / e ) v 9 5 g
Houschold acces- | Person Date Qf Age Qe of pa’ralysvis SO—Tvql(lay Ililltl((ll(“_\'al'gf]:l,\‘(()\ln‘ ;l%)lll)]l'l]l]ii
sion No. No. onset 7—14 day physical (days) %o onset
examination therapist o ‘ ‘“( SCL
’ | examination | (days)
A. Index cases, none received gamma globulin
| T
0009 - S 8 | June 18 2 F P 31. 7 |
oolo____. . 8 | July 8 5 M P 9.7 |
0011 . ‘ 3 ! July 12 2 F P ® 3
0004 oo czmnnnca ‘ 4 [ July 9 2 | M P 16. 0 |
|
B. Index cases, received gamma globulin
| | | |
0013 6 | July 22 | 9 M P \ 4.3 | 6
|
C. Subsequent cases, received gamma globulin
0013 cmme o B 8 | July 22 J 1 M P 6. 8 0 6
0014 . ‘ 5 | July 16 } 4 M P 3.8 7 0
C
‘ D. Subsequent cases, none received gamma globulin
0009 7 June 18 4 3 P 12. 5 0
0010___ _ - oo 7 | July 8 5 M P 10. 2 0
0011___ ] 4 | July 14 3 F NP 3.8 2
0013 . | 3| July 22 17 F P 26. 8 0
|

P=paralytic; NP=nonparalytic.

1 Suspect cases not included.
2 Kxpired 3 days after onset.

The distribution of cases by sex, race, status

of paralysis, and place of residence is presented
in table 4A, and related attack rates in table
4C. The total attack rates per 100,000 popula-
tion is 88 for Hickory, 265 for Newton, and 139

Table 6.

Interval in days between onset of index
and subsequent cases in multiple-case house-
holds, Catawba County, N. C., 1953

| Total
| cases

Paralytic

Interval (days) cases

|

|

|

i

|

|

)

l

|

|

i

l

|

|

|
HOOOO—~OH
HOOOOOO R

|
|
|
|
|
H 1
o
[-ngd 1
I |
= 1
'
I
I
i
|
!
|
|
i
|
1
i
|
|
|
=
o
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for rural residents of Catawba County. The
differences between these rates are statistically
different by the Chi-square test, emphasizing
the disproportionate number of cases found in
Newton over the number found in the city of
Hickory.

Special Characteristics of Cases

Of the total cases, 13, or 15 percent, had his-
tories of throat and mouth operations, injec-
tions, or other operations. This represents 14
percent of the paralytic cases and 19 percent of
the nonparalytic cases. Three female cases
were pregnant at the time of onset.

Familial Aggregation

The 5 multiple-case households total 11 cases,
with 2 cases in 4 houscholds and 3 cases in 1
household. A summary of index and subse-
quent cases is presented in table 5. A summary
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Table 7. Age-specific subsequent attack rates

Catawba County, N. C., 19.1"}
Num- U,
ber of | Number of Eltltl:él\f{lr];ltl:
house-| subsequent . 100.000
hold | cases per e
Age group G6n= | population
| tacts |
] of | ‘ P | p
| index | ara- ara-
‘ cases | Lotal lytic Total Iytic
‘ .
Under 5 years____ 64 4 3| 6,250/ 4, 688
5-9 years . _ 44 1 1 2,273 2,273
10 years and ()\or‘; 246, 1 1 407 407
Allages | 354 6 5 1,644| 1,374
| | |

of intervals between the index case and subse-
quent cases is shown in table 6.

The 6 subsequent cases represent a subse-
quent attack rate of 1,644 per 100,000 contacts

Table 8.

(table 7). The subsequent attack rate for
children under age 5 is 6,250 per 100,000 con-
tacts. This is not significantly higher than the
attack rate for children under age 5 of 5,198
per 100,000 population for the entire county.

Appraisal of Effects of Gamma Globulin

To evaluate the effect of gamma globulin in
modifying the severity of disease, 50-70 day
muscle examinations were conducted by a
physical therapist on three groups of cases:

1. Cases whose onsets fell within the week
July 8-14, who did not receive gamma globulin
(table 8A).

2. Cases whose onsets fell on July 15, or
thereafter, who did not receive gamma globulin
(table 8B).

3. Cases whose onsets fell on July 15, or

Summary of three groups of cases of poliomyelitis, age 9 and under, in single-case houscholds who
received 50-70 day muscle examinations,! Catawba Couuty, N. C.

, 1953

Date of

P ehon
onset i

Household acces- a t
‘ ‘ ‘

sion No. Age

1
g

| 150-70 day examination | Interval

| ])laf"ll(hl\ i BT,
lof paral\\l\ ;:l buli
Sex | (7—-14 day . || S0 0010
S 2 Percent Bulbar | to onset of
L‘ﬁg‘l:;‘a" | involve- | involve- | poliomyeli-
} ment i ment | tis (days)
|

A. All cases whose onsets fell in the week July Sf.luly 14, did not receive gamma globulin

| o _

‘ l

R 5 July 10 | 2| F | P | 2.1 | No
1142 —— 5 July 11l ; 3 | M ‘ P \ 7.9 | No
1153 _ . 8  July9 | 2 | M P j 18.3 | No |
1161 5| Julys 3 F P 171 No
1163 . 5 July 13 | 6 M NP 1. 4 Yes
1188 . 41 July1l | : ‘ M P ‘ 37.0 Yes |
1189 N 5 Julys | 6/ F | NP | 8.0 | Yes |
1200 . 4 July 11 ‘ 1 M ‘ P ‘ 2.8 | No |
B. All cases whose onsets fell on July 15 or thereafter, did not receive gamma globulin
ey | 4 ‘ 7-15 9 M| P ‘ 2.6 No
S
C. All cases whose onsets fell on July 15 or thereafter, did reccive gamma globulin
? -1 1 T - ‘ N B -
124 4 July 16 | 2 F ‘ P ; 11.1 Yes 1
1133 .- 53 July 20 6 M } NP [ 2.3 | ‘\.” b
1136 9 July 17 2 | F p 11.2 | No | 2
1155~ = 4 July 18 8 | M ‘ NP 0.0 No 3
1184 . | 70 July 17 2 | M ‘ P ‘ 5.6 | No 1
1191 4 July 19 4 | M | P ‘ 2.8 | No 11
1194 ‘ 30 July 19 2 | ¥ | P 1 3.2 No | 3
1197 g’ 3 July 25 | 4 M P ‘ 3.4 Yes | 9
P=paralytic; NP:=nonparalytic.
I Cases receiving gamma globulin on day of onset, or thereafter, not included.
Gamma Globulin in the Prophylaxis of Poliomyelitis 123
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Table 9. Distribution of average percentage involvements for three groups of cases in single-case households
having 50-70 day muscle examinations, Catawba County, N. C., 1953
I S _ :
Ouset iy sty | TSIy imad | Buckluipin e
! (no gamma globulin) (no gamma globulin) (gamma globulin)
7—14 day diagnosis i |
i Average 1 | Average Average
Number involve- | Number involve- Number involve-
of cases ment of cases | ment of cases ment,
(Percent) ‘ (Percent) (Percent)
Paralytic. . -o v ocacs sommmnsmaesams sus 6 14. 2 | 1 ‘ 2.6 | 6 6.2
Nonparalytie_ - - ________ 4.7 | 0l .. ‘ 1.2
Alleases .. ; 8 i 11. 8 | 1 2.6 i 8 5.0
| i |

thereafter, who received gamma globulin (table

8C).

Only cases under age 10 were included in these
groups. Data on 17 of 18 such cases were suc-
cessfully obtained. Of these 17 cases, bulbar
involvement was noted in 2 cases or 12 percent
of the cases in the 7-14 day examination, as
compared with 5 cases, or 29 percent of the cases
found in the 50-70 day muscle examination by
the physical therapist.

Since there was only one case in group 2, com-
parisons are limited to groups 1 and 3. A crude
statistic, the average percent involvement, was
used in comparing the groups; its crudeness
derived from the large variation in the percent
involvement of cases in the groups (table 9).

The 8 cases in group 1 have an average per-
cent involvement of 11.8 percent. The 8 cases
in group 3 (the group receiving gamma globulin)
have an average percent involvement of 5.0 per-
cent. In classifying the cases according to
their 7-14 day diagnosis, it can be seen that the
6 cases in group 1, diagnosed as paralytic, have
an average percent involvement of 14.2 percent,
while the 6 cases in group 3, diagnosed as
paralytic, have an average percent involvement
of 6.2 percent.

While these statistics are compatible with
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the hypothesis that gamma globulin modified

the severity of disecase, the data are not suffi-

cient to attach statistical significance to any
- conclusions.

Summary

A description of an epidemic of 86 cases of
poliomyelitis occurring in Catawba County,
N. C., with onsets between June 7 and July 31,
1953, is presented. The total attack rate for
the county was 139 per 100,000 population,
and the city of Newton had an attack rate of
265 per 100,000 population. The peak of the
fairly symmetrie distribution fell during the
week ending July 11. On July 15 and 16,
gamma globulin was administered to 14,786
children in the mass prophylaxis program.
Though there was a noticeable shift in ages of
cases in the last weeks of the epidemic, there is
little evidence to conclude that the mass pro-
phylaxis of gamma globulin altered the course
of the epidemie.

Muscle evaluation data were analyzed to
investigate the effect of gamma globulin on the
paralytic disease. Though results are sugges-
tive, no statistically valid conclusions could be
drawn.
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Sullivan County and Bristol, Tennessee, and Washington County and Bristol,
Virginia

On July 22, 1953, Dr. Cecil Tucker, director
of the division of preventable discases, Ten-
nessee Department of Public Health, and Dr.
M. I. Shanholtz, commissioner of health, Vir-
ginia Department of Health, requested the
services of an epidemiologic team to assist in
the investigation of an outbreak of poliomyelitis
then occurring in Sullivan County and Bristol,
Tenn., and in Washington County and Bristol,
Va.

Between April 1 and July 22, 66 cases had
been reported from this area, about one-third
of them from Bristol alone. Approximately
60 percent of the patients were reported as
being paralyzed.

A team composed of Dr. Heinz Eichenwald,
Epidemic Intelligence Service officer in charge,
and Dr. Martin Keller, EIS officer, was as-
signed to Drs. Tucker and Shanholtz, and
through them to the local health departments
in this area. The team arrived in the area on
July 26, and met Dr. J. W. Erwin, Sullivan
County health officer, and Dr. James Suter,
acting director of health for the southwest
district of Virginia. The epidemiologic in-
vestigation was carried out from July 26-31,
with a return visit to the area by Dr. Eichen-
wald on August 21 and by Dr. Keller on Sep-
tember 22.

Due to the fact that the two counties and
Bristol are geographically contiguous and repre-
sent a single epidemic region, this report will
deal with all three areas. Bristol will be con-
sidered for the most part as a unit, instead of
its two political subdivisions.

Area and Poliomyelitis History

The area embraces the northeastern portion
of Tennessee and the southwestern tip of
Virginia. Sullivan County, Tenn., borders on
Washington County, Va., on the north, and on
Carter County, Tenn., in the southeast.  Wash-
ington County borders Smyth County on the
northeast and Ashe County, N. C., on the
southeast. Bristol is located roughly in the
center of the area astride the Virginia-Tennessee
State line, which politically divides it into the

Gamma Globulin in the Prophylaxis of Poliomyelitis

two geographically and economically contiguous
cities of Bristol, Va., and Bristol, Tenn.
Bristol, Va., has the status of an independent
city, while its Tennessee counterpart forms a
part of Sullivan County.

Washington County, Va., has a population
of 37,536 with 3 percent nonwhites (1950 cen-
sus); Sullivan County, Tenn., execlusive of
Bristol, numbers 78,291 with 2.5 percent non-
whites; Bristol, Tenn., has 16,771 inhabitants
and Bristol, Va., has 15,954, both with approxi-
mately 7 percent nonwhites.

The population increase for Sullivan County
for the period 1940 to 1950 was 37.6 percent,
while it was only 2 percent for Washington
County for the same period. Bristol, Tenn.,
gained 19.4 percent, but its twin city increased
63 percent in the same 10-year period. The
population inerease in Bristol was chiefly due
to the influx of workers employed in the many
new industries manufacturing a wide variety of
products. A large part of the total income of
the two counties is derived directly or indirectly
from these industries. However, in the rural
areas, there is also a great deal of farming and
cattle raising. Because of the mild summer
climate and pleasantly hilly terrain, many
tourists are attracted to the area.

The poliomyelitis incidence since 1944 is
presented in tables 1 and 2; separate data for
cither half of Bristol were not available.  Until
this year, only paralytic poliomyelitis was
reportable in Tennessee, so the figures from
Sullivan County indicate only the incidence of
paralytic disease.  During this time period, the
largest outbreak in Sullivan County was in
1947 when 23 paralytic cases were reported,
resulting in an attack rate of 26.4 cases per
100,000 population. This outbreak did not
spread into Washington County, Va., which
recorded its peak year 3 years later when 21
ases occurred, resulting in an attack rate of
39.3 cases per 100,000 population.

Scasonal peaks in this area are usually reached
in the last week of August or the first 2 weeks
of September. However, in Sullivan County
last vear the peaks occurred in November,
when 6 cases (one-third the total number for
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Table 1. Number and rate of reported cases of para-
lytic poliomyelitis, Sullivan County, including
Bristol, Tenu., 1944-52

|

| Number Attack

Veiis Popula- | of para- rate per

¢ tion | lytie 100,000
cases population
1944 _ R 79, 476 [ 10 12. 6
1945 __ - 82, 074 1 1.2
1946. - o 84, 672 3 3.5
1947 ____ | 87,270 | 23 26. 4
1948 siase o 89, 867 | 5 5.6
1949 = 92, 465 4 4.3
1950 . 95, 063 ; 1 116
1951 . ______ 97, 661 9 9.2
1952 . 100, 258 l 18 18.0

the year) were recorded, with an additional
case in December.  There was nothing unusual
about last year’s distribution of
Washington County.

cases 1n

Reporting, Diagnosis, and Hospitalization

Cases were reported over the telephone by
physicians directly to the local health authority,
giving age, sex, race, address, date of onset, and
sometimes the type of involvement. A county
public health nurse promptly visited the
household. A number of the more doubtful
cases were seen by the health officers to confirm
the diagnosis.

About 85 percent of the reported paralytic
cases and about one-half of the nonparalytic
patients were hospitalized. Most of the non-
paralytic patients had spinal fluid examinations
either in a hospital or in the doctor’s office.

The Sullivan County and Bristol, Tenn., arca
is served by three hospitals: Bristol Memorial
Hospital in Bristol, Johnson City Memorial
Hospital in Johnson City, and Holston Valley
Community Hospital in  Kingsport. These
institutions also admitted patients from Wash-
ington County, Va., but many of the latter
group were cared for in the Johnston Memorial
Hospital in Abingdon, Va.

Administration of Gamma Globulin

In all three areas gamma globulin was
available to all household contacts up to and
including age 19, and to pregnant women of any
age. Injections were usually given by the
attending physicians within 2 days after the
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index case had been recognized and reported.
In order to obtain the gamma globulin, a
requisition card had to be filed with the health
department, listing the name and address of the
index case, the date of onset, the names and
addresses of the family contacts and their
ages and weights. The required amount of the
gamma globulin was then made available. A
number of the injections were given by the
health department personnel.

Because of the rising incidence of reported
cases of poliomyelitis in Bristol and Washington
County, Va., the entire city and the county
were certified for community gamma globulin
prophylaxis on July 17. On the other hand,
Sullivan County, Tenn., exclusive of Bristol,
did not qualify for gamma globulin prophylaxis.

The gamma globulin was available for
children aged 6 months through 9 vyears.
The inoculations were given during a 2-day
period on July 22 and 23, with approximately
13,000 doses being administered in Washington
County and Bristol, Va., and an additional
6,000 doses in Bristol, Tenn.

Epidemiologic Investigation

From July 26 to July 31, general epidemio-
logic information about such reported cases
was obtained, special emphasis being placed
on the verification of dates of onset and of the
diagnosis of the nonparalytic This
necessitated home visits to interview the
parents of many of the cases, a review of
pertinent  hospital records, examination and
muscle-grading of patients, and interviews

cases.

Table 2. Number and rate of reported cases of
poliomyelitis, Washington County, including in-
dependent city of Bristol, Va., 1944-52

|

} Attack
o | Popula- Number | Tateper
Year ’ tion | of cases ‘ 100,000
popula-
| ’ tion
| | |
1944 .. .. 50,175 1 1 21. 9
1945 _,‘ 50, 728 | 1 2.0
1946 . -] 51,280 N. R N. R.
1047 . | 51,833 7 | 13. 5
1948 .| 52,385 2 3.8
1949 . . 52, 938 4 7.6
1950 . 53, 490 21 39. 3
1951 . __ 54, 043 2 3.7
1952 . . 54, 595 6 11.0
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with attending physicians and physical thera- 34 from Bristol, Tenn., and 29 from the remain-
pists. Followup visits were made to the county der of Sullivan County, Tenn. The investiga-
on August 21 and on September 22, to obtain tion indicated that 3 patients in Washington
similar information on the cases reported in the County were definitely not ill with polio-
interval. myelitis, and in 5 other children, diagnosed by
their physicians as having the “abortive” type
of poliomyelitis, the clinical history was incon-

From April 1 to August 21, 1953, a total of  clusive and there were no positive spinal fluid
138 cases of poliomyelitis was reported from findings. The latter 5 patients are, therefore,
this area. Of these, 59 cases were reported from classified as ‘““suspect’”” and are not included in
Washington County, Va., 16 from Bristol, Va.,  this analysis. Five patients residing in Wash-

Distribution of Cases in Time

Table 3. Distribution of total cases and paralytic cases of poliomyelitis, by week of onset, Bristol, Va. and
Tenn., Sullivan County, Tenn., and Washingtoa County, Va.

Sullivan County, | woon: \ .
| Bristol, Va. and Tenn.| Tenn., exclusive of " W a“l““g‘\?;‘ County,
Week ‘ ; Bristol
| |

| :

| Paralytic Total Paralytic Total Paralytic Total
. - 1 | . _
April 19-23__ S R 1 1 0 0 0 0
June 14-20__ S . 1 1 0 0 0] 0
June 21-27 . e s e 5 - = 0 1 1 1 0| 0
June 28-July 4__. . ____ ________. 2 e 2] 1 1 2 3 2 3
July 511 4 6 1 1 6 7
July 12-18_ .~ ) e e = 7 9 9 3 9 14
July 19-25_ B B 6 8 2 3 5 10
July 26-August 1. 4 7 6 6 1 3
Aug. 2-8_ S 1 3 0 1 2 3
Aug. 9-15 - - 0 3 0 | 2 3 3
Aug. 16-22 1 7 0 2 2 n
Aug. 23-29 . ___ I 2 | 0 0 3 3
Aug. 30-Sept. 5 e 0 0 3 4 0 0
Sept. 6-12 __ - | 1 1 0 0 0 0
Sept. 13-19_ . 0 0 1 1 0 0
Sept. 20-26__ e sme 0 0 2 2 0 0
Sept. 27-Oct. 3. 0 0 0 0 0 0
Oct. 4-10. . _ L 0 0 0 0 0 0
Oct. 11-17 ____ o I 0 0 0 0 1 1

Total_. .o~ P R 31 50 20 29 34 51

Table 4. Attack rates of poliomyelitis per 100,000 population by sex and race, Bristol, Va. and Tenn., Sallivan
County, Tenn., and Washington County, Va.

| . 1 ] 1
| Bristol, Va. and Tenn. | Sullivan County, Tenn.| Washington County,

} (exclusive of Bristol) | Va.
Race and sex "_‘ J I I ‘
| Popula- | . | Popula- P . | Popula- | ~ .
; Gion | (ases Rate “ tion ‘ Cases | Rate ‘ tion Clases | Rate
i ' *j N
White male. - ___________________ ‘ 14, 272 ‘{ 25 | 175.1 | 37,694 19 | 50. 4 | 18, 442 27 | 146. 4
White female._____________________ 16, 439 17 103. 4 | 39, 183 9| 23.0 | 17,879 23 | 128. 6
Nonwhite male___________________ 1,177 7594 T 672 1 Q) ; 647 [ 1 M
Nonwhite female______ ‘ 1, 181 1 | M | 742 0, 0 ‘ 568 | 0 0
White population_ _________ ________ | 30,711 42 | 136.7 | 76, 877 28 | 36. 4 | 36, 321 \ 5 137. 6
Nonwhite population .. ___ | 2, 358 ‘ S 3302 1,414 1 } M | L2 1| O
. | |
Total population______________ 33,000 50 1511 78,201 | 29| 37.0| 37 536 \ 51 l 135. 8

| | | I | |

I Rates not caleulated because numbers are too small.
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Table 5A. Number of cases of poliomyelitis, by age group, sex, race,! and paralytic status, Washington

County, Va.

1 Paralytic cases Total cases
Population Paralytic cases Total cases per 100,000 per 100,000
| population population
Age group o | -
| ‘
White White White White | White | White White | White White | White
t‘ male female male female male female male female male female
<1 year.._..---_ 390 361 1 2 1 2 256 554 256 554
1-4 years . ____| 1,858 1,678 4 5 5 7 215 298 269 417
5-9 years________| 2,124 1, 959 3 4 7 6 141 204 330 306
10-14 years_____ | 2,025 1, 844 5 4 8 4 247 217 395 217
15+ years..._____| 12,045 | 12,037 4 2 6 4 33. 2 16. 6 49. 8 33.2
|
Total . ___| 18,442 | 17,879 | 17 | 17 27 23 | oo S—

! One nonwhite case, age 20, male, paralytic, excluded.

Table 5B. Number of cases of poliomyelitis, by age group, sex, race,! and paralytic status, Sullivan County,
Tenn., exclusive of Bristol

Paralytic cases { Total cases
Population Paralytic cases Total cases per 100,000 per 100,000
population population
Age group
White | White | White | White | White | White | White | White | White | White
male female male female male female male female male female
<lyear ________ ‘ 859 844 1 0 1 0 116 0 116 0
1-4 years________ 3,981 | 3,911 4 2 4 4 101 51. 1 101 102
5-9 yvears________ 4,310 | 4,115 2 2 4 2 46. 4 48. 6 92. 8 48. 6
10-14 years______ 3, 674 ‘ 3, 567 3 0 5 1 81.7 0 136 28.0
15+vyears________ 24, 870 | 26, 746 4 1 5 2 16. 1 3.7 20. 1 7.5
Total . ___ 37,694 | 39,183 | 14 50 119 P R : ________________

1 There was 1 nonwhite case, age 3, male,

Table 5C. Number of cases of poliomyelitis, by age group, sex, race, and paralytic

nonparalytic.

and Tenn., 1953

status, Bristol, Va.

Population Paralytic cases Total cases
Age group White Nonwhite White Nonwhite White
Male | Female | Male ‘ Female | Male | Female | Male | Female | Male E Female
L1 JeAr - oo 348 329 23 1 18 1 0 0 0 1 0
14 yearse .. .oowen oo . I 1,326 1, 302 84 | 88 8 6 4 0 10 7
5-9 years._ ______________ | 1,430 1, 324 91 | 92 4 1 1 1 5 3
10-14 years._____________ 1,187 | 1,217 | 74 | 69 3 4 0 0 5 5
15+ years_._____________ 9, 981 1 12, 267 905 ‘ 914 0 0 0 0 4 2
Total .. __________ 14, 272 ‘ 16,439 1,177 | 1,181 16 11 5 1 25 17
| | [
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Table 5C. Number of cases of poliomyelitis, by age group, sex, race, and paralytic status, Bristol, Va.
and Tenn., 1953—Continued

Paralytic cases per 100,000

lotal cases population

| Total cases per 100,000 population

Age group Nonwhite | White Nonwhite ‘, White Nonwhite
| |
| \
Male ‘ Female | Male | Female | Male ‘ Female  Male | Female | Male | Female
|
<lvear. . . .______ 0 | 0 287 ‘ 0 | 0 0 0 0 0
1-4 years____________ 4 0 603 | 461 4, 762 0 754 538 4, 762
5-9 vears.___________ 2 1 280 | 75.5 1, 099 1, 087 350 227 2,198 1, 087
10-14 years-.________ 1| 0| 253 329 | 0 0 421 411 1, 351
15+ vears___________ ‘ 0 0| 0 0 0 0 40. 1 16. 3 0
Total .- _____| 7 | [ P ISR IR S S AU VI I

Table 5D. Number of cases of poliomyelitis, by age group, sex, race, and paralyltic status, Bristol, Va.

| . ‘
Population ‘ Number of paralytic cases Total number of cases Attack
| rate
hi | Nanwhi ‘ hi T hi N onwhs er
Age group White | Nonwhite | White Nonwhite ,‘ White . Nonwhite 100.000
‘ | l [ total
. la-
Fe- | Fe- | .| Fe- Fe- | Te- Fe- |POPU
Male | = 1. | Male | = oo | | Male | male Male faale | Male | 1216 Male male | tion
|
| |
<1 year. . ____ 159 | 153 14 9. 0 0 0 0 0 0 0 0 0
-4 years________ 630 648 49 53 | 3 4 1 0 4 4 1 0 652
S5O years._______| 705 658 55 55 3 0 0 0 3 0 0 0 204
10-14 years______| 632 639 41 44 ) 0 1 0 0 1 1 0 0 147
15+ years_______ 4,672 |5, 933 525 600 | 0 0 0 0 1 1 0 0 1:7.. 1
Total_____|6, 798 8, 031 i 684 | 761 6 } 50 1 0o 9 ¢ } 1 0l
‘ | - o N - B | | | | B

Table 5E. Cases of poliomyelitis, by age group, sex, race, and paralytic status, Bristol, Tenn., 1953

1 1 \
Population ‘ Paralytic cases ‘ Total cases
l :r At-
White ‘ Nonwhite ! White Nonwhite White Nonwhite t;;?(:
\ per
Age group [ ‘ ‘ ‘ ‘ 100,-
j | ! . 000
.| Fe- | e- |, Fe- Fe- | ; Fe- e- | popu-
Male male | Male male Male male Male male Male male Male male | lation
R . |
<1 year._____ .. 189 176 9 9 1 0 0 0 1 0 0 0] 261
1-4 years._ _______ 696 @ 654 | 35| 35 5 2 3 0 6 3 3 0| 845
5-9 vears. . _______ | 725 666 36 | 37 1 1 1 1 2 3 2 1 | 546
10-14 years.______| 555 578 33 | 25 3 3 0 0 4 4 1 0 | 756
15+ vears._______ 15, 309 |6, 334 380 ‘ 314 0 0 0 0 3 1 0 0 32. 4
Total . _____ 7,474 |8,408 | 493 | 420 ‘ 10 6 4| 1| 16| 11| 8 1|
| ! ‘ ‘ | \ ;
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Table 6. Interval in days between onsetof first and,
subsequent cases in multiple-case households
(Sullivan County, Tenn., Washington County, Va.
and Bristol, Va.=Teun.)

Total
cases

Paralytic

nterval days
Interval day Cases

w

'

1

|

'

'

|

|
N—=—=OoONOo O
N ===~ —

ington County died from their disease, each
half of Bristol had one fatality, and there were
no deaths in Sullivan County. 1t is of interest
that about one-third of the paralytic cases from
this whole area were noted to have some degree
of bulbar involvement.

The first case in the outbreak occurred toward
the end of April in Sullivan County, about 40
miles away from Bristol. It was not until the
last week in June, however, that a progressive
rise in cases began simultancously in Bristol
and Sullivan and Washington Counties. A
peak was reached toward the end of the third
week of July in Bristol and in Washington
County; in the Sullivan County rural arca this
occurred a week later. The number of patients
then rapidly diminished.

Table 7.

It is of interest that during the first 3 weeks
of the outbreak in Sullivan County, Tenn., 14
of the 17 cases came from Bristol, or its imme-
diate vicinity. After that time the city-county
distribution of patients became equalized.
Table 3 lists the dates of onset of total and of
paralytic cases for each area.

The ratio of paralytic to nonparalytic patients
remained generally stable throughout the course
of the outbreak.

Distribution of Cases by Age, Race, and Area of
Residence

The attack rate in Bristol as a whole was
151.1 per 100,000 population. When the data
from ecach half of the twin city were analyzed
separately, the rate in Tennessee was 202.7,
and in Virginia 100.3. The reasons for this
disparity are not apparent, since the cases were
scattered throughout cach half with no foci in
evidence.  Sullivan County’s rate of 37.0 (ex-
clusive of Bristol) was one-fourth that of its
neighbor, Washington County.

Table 4 shows the distribution of cases by sex
and race for each area. The attack rate in the
nonwhite population is significantly higher
than in the white population. The apparent
differences in rates between the two sexes are
not significant. In tables 5A, B, C, D, and E,
the data are further broken down by age group,
sex, race, and type of involvement. Ia all areas

Summary of subsequent cases in multiple-case households, Bristol, Va.=Tenn., Sullivan County,

Tean., and Washington County, Va., 1953

Initials of patient

from index ramima
Date of | ! ga il

July 18
July 30

| Interval Date

. case to globulin Paralytic status
onset gy g
onset, adminis-
(days) tered

A. Cases receiving gamma globulin

6 | July 17 | Paralyzed.
7 [ July 29 Do.

B. Cases not receiving gamma globulin

July 12 | (1) S _--| Paralyzed.
July 21 ‘ I Do.

July 21 | 3 |-- == Not paralyzed.
Aug. 22 ‘ 5 2 PO | Paralyzed.
July 10 7 ~| Not paralyzed.
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patients aged 1-9 years had the highest attack
rate.  The ratio of paralytic to nonparalytic
cases did not differ significantly by age groups
or by arca of residence. A sharp drop in attack
rate among patients aged 15 years and over is
evident in the city as well as in the counties.

Table &.

Familial Aggregation

In the study arca there were 6 multiple-case
houscholds, 5 with 2 cases each, and 1 with 3
cases, a total of 13 individuals. Only 2 of the 7
subsequent patients received gamma globulin
and in both, the injection was given only 1

Summary of all cases with onsets after the mass inoculation of gamma globulin on July 22 and 23,
Washington County, Va. and Bristol, Va. and Tenn.

| | Interval

Initials of patient Age I)l‘)llll.(\‘(*l()f Paralyvtic status ;:‘{]{ZII')]‘II]]]].?‘I
to onset
A. Those receiving gamma globulin
C. W__ - ‘ 3 July 23  Nonparalytic 1
D.B__ 13 mo. July 23 @ Paralytic_ 1
D.M__ 8 July 23 | Nonparalytic —_ - 1
D.T. 8 July 25 | Paralytic__ ) ‘ 2
C. M __ 9 July 29 | Nonparalytic - 6
JoF.o Il mo. ' Aug. 1 | Paralytic 10
. I 2 Aug. 6 ~_do_ 15
M. K- 2 | Aug. 11 ~_do___ 20
T.C __ 8 mo. Aug. 16 __do___ . 25
ST ‘ 8  Aug. 18 | Nonparalytic . 27
T A | 8 mo. | Aug. 21 | Paralytic (expired) . 29
JON___ \ 4 Aug. 23 | Paralytic_ 32
J.W \ 4 Aug. 26 _do_ 35
R. B 5 | Sept. 9 ~do. - 49
B. Those not receiving gamma globulin

D.F._ = 12 July 25  Nonparalytic R

E. F_ 16 July 25 do

L. P | 13 | July 25 | ~_do.

B. P 2 July 26 Paralytic_ =

M. S_ -= 14 July 26 @ Paralytic (expired July 28)

M. G 33 July 27 @ Paralytic

M. M 15 July 27 @ Nonparalytic

P.C___ 13 July 30 ~ _do_

D.G 12 | July 31 | Paralytic_

R.P.. 17 Aug. 1 | Nonparalytic
J. B 30 0 Aug. 1 e =00 .
J.F_ . ‘ 11 mo.  Aug. 1  Paralytic_

C.C__ | 40 | Aug. 6 | Nonparalytic

H.H 10 - Aug. 8 | Paralytic___

W.P_. | 37 Aug. 11 | Nonparalytic

W. W___. e : 38 | Aug. 11 .-do. I

H. K = 29 | Aug. 11 ~do . IR
J. G_ 18 | Aug. 12 | _do_ o

G. R 20 Aug. 15 Paralytic (expired Aug. 18) -

T.H__ 6 Aug. 16  Paralytic_ S
J. H_ 1 28 ' Aug. 16 | Nonparalytic

ST | 11 Aug. 16 | __do___
J.W_____ B ‘ 20 | Aug. 16 | Paralytic_

P. R B 3 13 Aug. 17 | Nonparalytic

C. W__ 11 Aug. 20 | Paralytic_

D.W o 11 Aug. 20 _____do__

T. M. = : 14 mo. | Aug. 22 |_____do_.

M. R__ . : 3 Aug. 22 __do__

C.N_ i 5 mo. | Aug. 23 | __do___

C.G__ . 16 | Aug. 28 | _do__

B.Ro. — _ - 12 Aug. 29 __do_. ..
B. W B ,_E 17 | Oct. 12 __do_____

\
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Figure 1A. Total weekly poliomyelitis incidence rates per 100,000 population, Bristol, Va. and Tenn., 1953,
by week of onset and paralytic status.
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Figure 1B. Number of poliomyelitis cases, Bristol, Va. and Tenn., 1953, by week of onset, age group, and
paralytic status.
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Figure 2A. Total weekly poliomyelitis incidence rates per 100,000 population, Washington County, Va., 1953,
by week of onset and paralytic status.
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Figure 2B. Number of poliomyelitis cases, Washington County, Va., 1953, by week of onset, age group, and
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Table 9. Namber of cases and paralytic status by age group with onsets before and after theé miass inoculation
on July 22, Bristol, Va. and Tenn., Sullivan County, Tenn., exclusive of Bristol, and Washington County, Va.

|
| Percent of total cases

Number of cases and paralytic status in each age group
Before July 22 ‘ After July 22 Before July 22| After July 22
Location . |
| ‘ |
' 0-9 | 10+ 0-9 ‘ 10+ |
] ‘ , L 0-9 | 104+ | 0-9 | 10+
P |NP| Total P |NP| Total| P | NP Total P | NP | Total |
S— T \ S I I N '
‘ | | \
Bristol .| 19 5 24 } 1 1 2 9 2 1 4, 9 13]92.3 7.7 | 45.8 54. 2
Sullivan exelu- | | \ 1
sive of Bris- | [ ‘ ‘
tol_________ 5 2 | 7 2 2 4 8 3 11 ‘ 4 3 7 63.6 | 36.4 | 61.1 38. 9
Washington___| 13 5 ‘ 18| 7| 4 11 6 3 9| 8 f 5 13 1 62.1 | 37.9 | 40.9 59. 1
I ‘ | ‘
P=paralytic. NP=nonparalytic.
day prior to the onset of the disease. Table 6 percent. In Washington County, Va., the

shows the interval between the dates of onset
of the index case and of the subsequent cases.
Table 7 summarizes the data on the subsequent
cases.

Cases Since Gamma Globulin Admanistration

Since the mass inoculation program in
Washington County and Bristol, Va., a total of
46 cases have occurred in these two areas. A
list of the patients is presented in table 8. Of

these cases, 14 received gamma globulin and
32 did not.

Table 9 shows the distribution of cases by age
and paralytic status for each area betore and
after July 22, the day the community immuni-
zation clinies started. In Bristol, 7.7 percent
of those attacked were over 9 years of age prior
to this date; afterwards, the figure rose to 54.2
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same group represented 37.9 percent initially,
which then rose to 59.1 percent. In Sullivan
County, Tenn., where the number of cases was
smaller, this shift cannot be demonstrated.
There was no significant change in the ratio of
paralytic to nonparalytic cases.

Summary

An outbreak of poliomyelitis involving the
two neighboring counties of Washington, Va.,
and Sullivan, Tenn., as well as the city of
Bristol, Va. and Tenn., is described. The epi-
demicpresented no particularly unusual features.
Mass prophylaxis with gamma globulin was
given to the children in Washington County and
Bristol, Va., but no firm conclusions as to its
efficacy can be drawn from the available data.
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Carter County, Tennessee

On July 23, 1953, Dr. Cecil Tucker, director
of the division of preventable diseases of the
Tennessee Department of Public Health, re-
quested assistance from the Communicable Dis-
case Clenter in the investigation of an outbreak
of poliomyelitis in Carter County. Between
April 1, 1953, and the date of the request, a
total of 26 cases had been reported, giving an
overall rate of 61 cases per 100,000 population
(1950 census). Approximately 77 percent of
the cases were said to be paralytic.

A team composed of Dr. Heinz F. Eichen-
wald, Epidemic Intelligence Service officer in
charge, and Dr. Martin D. Keller, EIS
officer, was assigned to Dr. Tucker. The team
arrived in Elizabethton, Tenn., county seat of
Carter County, on July 23, 1953, where they
were assigned to Dr. James M. Willett, health
officer of Carter County.

At this time Carter County had started a
mass inoculation program with gamma globulin.
From July 23 to July 25, the EIS oflicers
participated in the mass inoculation program,
after which they carried out a brief epidemio-
logic investigation. This was completed on
July 28.

Area and Poliomyelitis History

Carter County is in the northeastern portion
of Tennessee in the mountains bordering North
Carolina. The general economy is both indus-
trial and agricultural. At least one member of
most of the families residing in the county is
employed in one of the two rayon mills located
in Elizabethton. The main crops are tobacco
and green beans, with increasing emphasis on
cattle farming.

Many of the industrial workers live in rural
areas and farm in their spare time and whenever
the rayon mills close during the slack season.
The total population, according to the 1950
census, was 42432, Elizabethton accounted
for 10,754 of this number. Since the 1940
census, the population had inereased 21 per-
cent. Less than 1 percent of the total number
of residents is nonwhite.

The incidence of poliomyelitis in Carter
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County during the past 10 vears has been low.
Prior to this year, the greatest incidence oc-
curred in 1948, when 10 cases were reported,
a rate of 24 cases per 100,000 population. Only
paralytic cases were reportable in Tennessee
until 1953. These data are presented in table 1.

Reporting, Diagnosis, and Hospitalization

Cases were reported by telephone directly to
the county health officer, giving name, age,
sex, race, address, and occasionally the type of
involvement and the date of onset. On several
occasions, the initial report was made by the

-hospital after the patient had been admitted.

Following receipt of the report, a county public
health nurse or the health officer visited the
home of the patient and obtained information
about the family contacts and sanitary condi-
tions of the home.

About 70 percent of reported cases were
hospitalized. All were admitted to the Johnson
City Memorial Hospital, Johnson City, Tenn.

Administration of Gamma Globulin

Gamma globulin was available to all house-
hold contacts up through age 19 and to pregnant
women of any age. The material was dispensed
by the health officer upon receipt of a requisition
listing the name and address of the index case,
plus the name, age, and address of all eligible
contacts.

On July 17, 1953, the State department of

Table 1. Number of reported cases of paralytic
poliomyelitis, Carter County, Tenn., 1943-52

Voar Estimated | Number
ear | population | of cases
\

| |
1943 - TSP 37,319 0
1944 e o = — 38, 049 ‘ 1
1945 __ e 38, 780 2
1946 e S 39,510 1
1947 40, 241 | 1
1948 - - - : 40, 971 | 10
1949 . 41, 702 | 6
1950 - - - ez 142432 | 8
1951 . 43,163 | 1
1952 S = R 45, 354 | 5

1 Census population.
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Figure 1A. Total weekly poliomyelitis incidence rates per 100,000 population, Carter County, Tenn., 1953,
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by week of report, and paralytic status of cases, by week of onset.
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Figure 1B. Number of poliomyelitis cases per week, Carter County, Tenn., by week of onset, age group, and
paralytic status.
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Table 2. Distribution of total cases and paralytic
cases of poliomyelitis, by week of onsec and week
of report, Carter County, Tenn., 1953

\\_'eek of Week of onset
report
Week ‘

Total Total |Paralytic

cases cases cases
May 31-June 6_________ 0 1 1
June 7-13 _ _____________ 1 0 0
June 14-20_ ____________ 0 2 2
June 21-27_____________ 1 3 3
June 28—July 4__________ 5 6 5
Julys 5=11 e o o i vnin - 4 5 5
July 12=18 o e mmein 10 5 3
July 19-25_____________._ 3 2 2
July 26-August 1._______ 1 1 1
Total ' 25 | 25 22

public health requested gamma globulin for
mass prophylaxis in Carter County.  The
request was denied at that time because the
critical case level had not been reached. How-
ever, by July 19, enough cases had been re-
ported for the county to qualify for gamma
globulin.

From July 23 through July 25, gamma glob-

ulin was given to approximately 10,000
children within the age group of 6 months
through 10 years.

Epidemiologic Investigation

Between July 25 and July 28, the team
collected information of general epidemiologic
interest. Special emphasis was placed on the
verification of diagnosis of type of involvement
and dates of onset. In order to accomplish this,
home visits were made, physicians and physical
therapists were interviewed, and pertinent
hospital records were checked. Of the 27 cases
reported since April 1, 1953, the diagnosis of
poliomyelitis was not confirmed on 2 patients.

Distribution of Cases in Time

The outbreak began on June 5, when the
first patient became ill. Thereafter, there were
no cases until June 15, when two more patients
had their onsets. The peak was reached during
the week of June 28 to July 4, which was
followed by a gradual decline during the follow-
ing 4 weeks. The onset of the last case occurred
on July 27, and no further confirmed cases

Table 3. Distribution of toial and paralytic cases of poliomyelitis, by age and rates per 100,060 population,
Carter County and Elizabethton, Tenn., 1953
_ I — S
{ } r Total Paralytic
Popula- | n Saralutia | Tate per rate per
Age tion (1950 Total | Peralviic | a0 oo | 100,000
census) CASes cases | popula- popula-
; ‘ tion tion
Carter County, Tenn.
|
< 1l year______ Ty A SO 935 | 0 0 ! 0 0
1= VOATS o cmma s s momm wom i e e 2w s S S e 4, 350 12 12 | 276 276
5-9 years_ e 4,859 10 9 206 185
10+ vears_ B . 32, 288 | 3 1 ; 9.3 3.1
Total, all ages 42, 432 | 25 | 22 | 58. 9 51. 8
‘ |
Elizabethton, Tenn.
| |
< lyear ______ L . 222 | 0 0 0 0
1-4 years__________________ S 979 | 4 | 4 ‘ 409 409
B0 BOATS . e v S e s e e v S S s o 989 | 3| 2 | 303 202
104+ vears_ . 8, 564 3 | L | 35. 0 1.7
Total, all ages__ . .| 10,754 10 | 7 93. 0 65. 1
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Table 4. Attack rates g er 100,000 population, by sex, for Carter County and for Elizabethton, Tenn., 1953
‘ S
Elizabethton 'Remainder of Carter County County total
| | | | [ ‘
Sex ‘ ‘Rat(' per Rate per | Rate per
| Popula- | Total | 100,000 Popula- | Total | 100,000 ‘ Popula- | Total | 100,000
| tion | cases | popnla- tion | cases | 1)01)1118.— | tion cases | popula-
| ‘ | tion | | tion ‘ ‘ tion
* ‘ | ‘ ‘ ﬁ 1 ‘ ‘
Male . | 5,132 | 4| 779 16,042 | 10 | 62.3 | 21,174 ‘ 14 | 66. 1
Female. -c.oooooccovos _| 5,622 ‘ 6 106.7 ‘ 15, 636 | 5 32.0 ’ 21, 258 | 11 | 51.7
i ‘ | ‘ ' ‘
Total . _____ 10, 754 10 | 93.0 31,678 15 47.4 | 42, 432 ; 25 58. 9
| ‘ |
Table Summary of subsequent cases in multiple-case households !
Interval from Ié:ﬁ:.]‘;f;]'
Initials of patient Age l)at? of | index case globulin Paralytic status
| onset to 011~0t -
(days) ‘ to onset
(da\\
| | |
R.F ‘ 3 July 6 | 28 | ‘ 33 1 Paralytic.
MM ‘ 5 i July 15 11 7 | \'onparalytic.
M.JOMo ‘ 13 | July 15 11 | 6

1 All suh&(\quont cases llad received gamma gl()l)ulln.

have been reported from the county between
then and August 31. These data are presented
in table 2.

Distribution of Cases by Age, Sex, Race,
and Residence

There were no cases in the small nonwhite
population. All patients were above 1 year of
and the highest attack rate occurred in
the 1-4 age group. The attack rate for males
was higher than for females for the county as
a whole, but the difference is not significant.
These data are summarized in tables 3 and 4.

The attack rate for total cases in the county
was 58.9 per 100,000. The rural-urban break-
down is shown in table 4. Elizabethton
experienced an attack rate about twice that of
the 'rural area.

age,

Age Distribution Before and After Peak Week of
Outbreak

Before July 4, the date the epidemic reached
its peak, 83 percent of the cases in the county
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were under 10 years of age. After July 4, 67
percent were under 10 years of age. If Eliza-
bethton alone is considered, before July 4,
percent of the cases were under 10, and 67
percent after that date. In the rural areas
these percentages are 87 percent and 67 percent,
respectively.

‘amilial Aggregation
A’)

There were 2 multiple-case households in
Carter County. In one family, 2 cases oc-
curred; in the other, 3 children became ill.
All the subsequent cases had received gamma
globulin.  These data are summarized in

table

Summary

An outbreak of poliomyelitis involving 25
cases in Carter County, Tenn., is described.
Mass prophylaxis with gamma globulin was
given late in the course of the epidemic. Only
one case occurred after immunizations had been
completed.
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Avery County, North Carolina

On July 29, 1953, Dr. Fred Foard, director
of the division of epidemiology, North Carolina
State Board of Health, requested the services
of a team from the Communicable Disease
Center to ald in the investigation of an out-
break of poliomyelitis in Caldwell, Catawba,
and Avery Counties. The team, consisting of
Dr. Heinz Eichenwald and Dr. Martin Keller,
Epidemic Intelligence Service officers, and
Harold W. Black, statistician, was under the
direction of Dr. J. Graham Smith, EIS
officer, assigned to the North Carolina State
Board of Health. After the investigations in
Caldwell and Catawba Counties had been com-
pleted, Drs. Smith and Keller reported to Dr.
Cameron McRae, health officer of Avery
County, on August 20.

At the time of their arrival in the county,
21 cases of poliomyelitis had been reported
since April 1, 1953. All except one patient
were reported as paralytic.  There had been no
deaths.

Area and Poliomyelitis History

Avery County is in the northwestern portion
of North Carolina. The terrain is generally
hilly and the cconomy is chiefly agricultural.
There are no large urban centers.  The popula-
tion has been stable during the past 10 years;
the 1950 census listed 13,352 people, as com-
pared to 13,561 in 1940. About 1.5 percent of
the population is nonwhite.

Since 1940, Avery County has had a total of
33 reported cases of poliomyelitis.  The peak
vear was in 1948, when 12 cases were reported,
representing a rate of 89.6 per 100,000 popula-
tion. The number of reported cases per year
since 1940 is presented in table 1.

Reporting, Diagnosis, and Hospitalization

Cases were reported by the attending physi-
cians or hospital administrators by telephone
to the county health officer, giving name,
address, age, sex, race, date of onset and, if
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known, paralytic status. The final diagnosis
was usually based on a report from the hospital.
Sixty-seven percent of the total reported pa-
tients were hospitalized. Since the county has
no hospital facilities, cases were sent to the
following institutions: Asheville Orthopedic
Hospital in Asheville, N. C.; Johnson City
Memorial Hospital in Johnson City, Tenn.;
and Grace Hospital in Banner Elk, N. C.

Administration of Gamma Globulin

Gamma globulin was made available to house-
hold contacts under the age of 30 and to preg-
nant women in the houschold, regardless of age.
The injections were generally given by the
county health officer, but occasionally by the
private physician. They were usually admin-
istered on the day of report or on the following
day. A gamma globulin request form was
signed by the physician, listing those in the
household to receive the inoculations, their
ages, weights, and the amount of gamma
globulin to be used.

On August 6 and 7, a mass prophylaxis program
was conducted in the county seat of Newland.
Approximately 3,000 children received inocula-
tions. The original age range was from birth

Table 1. Number of reported cases of poliomyelitis
and rates per 100,000 population, Avery County,
N. C., 1910-52

Vear ‘ Estimated | Number | Attack
ear : ;
population | of cases rate
|

1940 | 113,561 | 1| 7.4
1941 i 13, 540 1 7.4
1942 __ 13,519 0 0
1943 - . ‘ 13, 498 0 0
1944 . .o ‘ 13, 477 8 | 59. 4
1945 ___. 13, 457 | 4 207
1946 __ -—coo oo oo=a i 13, 436 0| 0
1947 . B ; 13,415 1| 7.5
1948 - . 13, 394 12 | 89. 6
1949 S 13, 373 1| 7.5
1950 - = . 113. 352 2 | 15. 0
1§ 151 T — | 13, 331 2 | 15. 0
1952__ _—— 13, 310 1 | 7.5

! Census population.
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Table 2. Distribution of total cases and of paralytic
cases of poliomyelitis, by week of report and week
of onset, Avery County, N. C., 1953

|
“‘ (‘(‘]‘_Of Week of onset
report

Week o T

Total Total |Paralytic

cases cases cases
June 14-20_____ - 0 1 1
June 21-27_____________| 0| 0 0
June 28-July 4 \ 1| 1| 0
July 5-11_____ el | 1| 1| 1
July 12-18_____ 0 5 5
July 19-25__ 5 2 2
July 26-August 1 4 ‘ 2 2
Aug. L 1| 0 0
Aug. ¢ 2| 2 2
Aug. 1| 2 | 2
Aug R 0 0 | 0
Aug. 30-Sept. 5_ 3 2 | 2
Sept. 6-12_ 0 0| 0
Sept. 13-19 1| 1| 1
Total . _ N 19 | 19 18
|

|
|

Table 3. Number of total cases of poliomyelitis and
rates per 100,000 population, by age, Avery County,
N. C., 1953

Num- | .
Age P(t)pula- ber of ,\l‘ta( k
0on e rate
cases
< 1 oyear. o on ‘ 301 1 332
1-4 years { 1, 399 3 214
5-9 years 1,599 17 438
10-14 years | 1,596 2 125
15+ years_____ _| 8, 457 6 | 71

Total, all ages_ ’ 13, 352 “ 19 142

! Includes the 1 nonparalytic case.

co 10 years, but on the second day, older chil-
dren were also included.

pidemiologic Investigation .

From August 20 to August 22, when the team
left Avery County, a household visit was made
to every reported case of poliomyelitis and in-
formation for the completion of case investiga-
tion form 400.88A (appendix D) was obtained
by personal interview of parents or other house-
hold members. Hospital information concern-
in the cases had been collected previously, when
similar information had been obtained for the
Caldwell and Catawba cases.  Data on patients
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reported between August 23 and October 31,
were collected by Dr. Smith.

A case was considered “suspect’ if it was non-
paralytic and no spinal puncture had been per-
formed, or if there were less than 10 cells in the
spinal fluid.

A total of 25 cases had been reported by Oc-
tober 31.  Of these, 4 were classified as “‘sus-
peet” and were excluded from the analysis.
Two other patients were classified as ‘“‘not
polio.”  Of the proved cases, only one patient
was nonparalytic. There were no deaths.

Distribution of Cases in Time

The 19 proved cases of poliomyelitis occurred
in Avery County between June 14 and Septem-
ber 14, a rate of 142 per 100,000 population.
The distribution of cases by week of onset is
presented in table 2. The first patient became
ill the week of June 14, The next case occurred

Table 4. Summary of subsequent cases in multiple-
case households, Avery County, N. C., 1953

\ | |
| Thiars
\ nterval | . .
House-| 1y 10 of \ from Paralvti ('f‘ll'“l”“d
hold ate of 1 Age | index arayue | giobu-
No. | onset S o status ]m
| i (days) Elven
| S | July 17 9 1 | Paralytic__| No.
1 | July 25 | 7 7 |.__do-.._ .. No.

Table 5. Summary of cases with onset after mass
inoculation of gamma globulin, August 6=7, Avery
County, N. C., 1953

Interval, |

_ ; Date gamma Para-
Case number | Age | of globulin lytic
to onset

| onset j status

| (days)

e .
| A. Those receiving gamma globulin
|

13 ____ 4 Aug 9 3 P
14 ___ __ 11 mo.| Aug. 12 6 | |
17 __ | 3 | Aug. 21 15 | P
18, o 1| Sept. 1 24 | P
1 | N
‘ B. Those not receiving gamma globulin
| B T*v
15 . 15 | Aug. 16 |__________ P
160 - 14 Ang. 21 |oceoirsses P
19 - ”-,.i 25 | Sept. 14 | _____ ( P
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Figure 1A. Total weekly poliomyelitis incidence rates per 100,000 population, Avery County, N. C., 1953, by
week of report, and paralytic status of cases, by week of onset.
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Figure 1B. Number of poliomyelitis cases per week, Avery County, N. C., 1953, by week of onset, age group,
and paralytic status.
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2 weeks later.  During the week of July 12, 5
patients became ill; this marked the peak of the
outbreak. The number of new cases then
gradually subsided.

Distribution of Cases by Race, Age, and Sex

There were no cases among the small non-
white population.

The age-specific attack rates are presented
in table 3. The age group of 5-9 years had the
highest attack rate, with a rate of 438 per
100,000 population. There were no significant
differences in the sex-specific attack rates.

No significant change in the age distribution
of cases occurred as the outbreak progressed.

Familial Aggregation

There were two proved multiple-case house-

holds in Avery County. There were two cases
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in both of these families. Table 4 summarizes

these data.

Clases Since Gamma Globulin  Administration

The mass inoculation program was conducted
on August 6 and 7. Subsequent to this, 7
cases occurred. Four of these had received
gamma globulin. All 7 cases were paralytic.
These data are shown in table 5.

Summary

An outbreak of poliomyelitis in a small rural
county in North Carolina is described.  Of the
19 proved cases, only 1 was nonparalytic.
Gamma globulin mass prophylaxis was admin-
istered approximately 3 weeks after the peak
of the epidemic had occurred. From the
available data, it is not possible to draw any
conclusions about the effect of mass prophylaxis
on this outbreak.
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Smyth County, Virginia

On September 15, 1953, Dr. M. 1. Shanholtz,
commissioner of the Virginia Department of
Health, invited the Communicable Disecase
Center to aid in the investigation of an outbreak
of poliomyelitis in Smyth County, Virginia.

Dr. Martin Keller, Epidemic Intelligence
Service officer, was assigned to Dr. Shanholtz,
ard through him to Dr. James Suter, acting
director of health of the southwest district of
Virginia. Dr. Keller reported to Dr. Suter in
Abingdon on September 21.

Between April 1 and September 15, 50 cases
of poliomyelitis had been reported in Smyth
County, giving an attack rate of 166 cases per
100,000 population (1950 census). Kighteen, or
36 percent, of these patients were said to be
paralytic. There had been no deaths. All
except one of the reported patients had been
hospitalized.

Area and Poliomyelitis History

Smyth County is located in the southwestern

portion of Virginia, midway between the
Shenandoah Valley and the Great Smoky
Mountains. It joins Washington County, an-

other area of high poliomyelitis incidence, on the
west. The terrain is generally hilly, the summer
climate mild and dry. The economy is mainly
agricultural. There are some industrial estab-
lishments located near the county seat of
Marion. The population, according to the 1950
census, was 30,187, of which 1.6 percent were
nonwhite. There had been a 4.6-percent in-
crease over the 1940 population. Marion, the
only urban center, had a population of 6,982,
of which 3.7 percent were nonwhite.

Since 1940, the incidence of poliomyelitis has
been generally low. The number of reported
cases per year since 1940 is presented in table 1.

Reporting, Diagnosis, and Hospitalization

Cases were reported by physicians, usually by
telephone directly to the county health office,
giving name, age, race, sex, address, date of
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onset, and paralytic status. All but one case
were hospitalized either at the Crippled Chil-
dren’s and Memorial Hospitals, Roanoke, or the
Johnston Memorial Hospital, Abingdon. At
the request of the attending physician, doubtful
cases were often visited by the distriet health
officer to confirm the diagnosis. The final
diagnosis of paralytic status was generally based
on a report from the hospital.

Administration of Gamma Globulin

Gamma globulin was made available to house-
hold contacts under the age of 20, and to
pregnant women in the household, regardless of
age. The injections were generally given by the
private physician, but occasionally by the
health officer. They were usually administered
on the day of report or within a few days there-
after. A gamma globulin request form was sub-
mitted by the physician listing those in the
household to receive the inoculation, their ages,
and the amount of gamma globulin to be used.

On August 24, the county was authorized to
conduct a mass prophylaxis program. This
was carried out on August 26 and 27, and 6,546

Table 1. Number and rate per 100,000 population of
reported cases of poliomyelitis, Smyth County,
Va., 1940-52

Number
r ; T | ases
Year Population :(\)f“([};:: ”)(‘Orf 1(610’(000
| population
|
1940 128, 861 2 | 6.9
1041 28, 994 0 | 0
1942 - 29, 126 0 0
1943 29,259 0 0
1944 20391 9 30. 6
1945 29, 524 0. 0
1946 29, 657 1 ‘ 3.4
1947 R 29, 789 0 0
1948 29, 922 3| 10. 0
1949 | 30,054 2 6.7
1950 | 130,187 21 ‘ 69. 6
1951 .. 30,320 5 | 16. 5
1952 ______ .- 30,452 15 | 49. 3
|
I Census population.
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Figure 1A. Total weekly poliomyelitis incidence rates per 100,000 population, Smyth County, Va., 1953, by
week of onset and paralytic status.
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Figure 1B. Number of poliomyelitis cases per week, Smyth County, Va., 1953, by week of onset, age group,
and paralytic status of cases.
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Table 2. Distribution of total cases and of paralytic
cases, by week of onset, Smyth County, Vo., 1953

cases, 19, or 44 percent, were found to be para-

o - - lytic. No deaths occurred due to poliomyelitis.
Week Total | Tara- Distribution of Cases in Time
ee cases lytic .

‘ _(a'\e'\ The 43 confirmed cases of poliomyelitis oc-
Ty 511 o " 9 9 curred in Smyth Copnty between July 9, 1953,

July 12-18 . - 4 3 and October 31, 1953.
}:}R’ ;2:?\{:1'"‘. TR p > The distribution of total and of paralytic
Aug.2-8 5 | 2 cases by week of onset is presented in table 2.
t;é 11‘(—,132 = = e o e i ]g 3 Data by week of report were not available. The
Aug.23-29 ‘ 2 1 first patient of the outbreak became ill during
\\(:;ﬁ ‘?)(1“152“1)‘—’ Sttt L]; ? the week of July 5, and a progressive rise in
Sept. 13-19___ . ] 0 0 cases began almost immediately. The peak was
e e B } L reached in the week of August 9, and thereafter
Total . | 43 | 19 the number of new cases subsided rapidly. Be-

children, ranging in age from 6 months to 10
years, were inoculated in these 2 days.

Epidemiologic Investigation

On September 22 and 23, general epidemio-
logic information about the reported cases was
collected, special emphasis being placed on the
verification of dates of onset and of the diag-
nosis of nonparalytic cases. Much of the data
were obtained from the county health officer’s
records and from available hospital histories.

A total of 52 cases had been reported by
October 31; 8 of these were classified as ¢
peet” cases and were excluded from the analysis.
A case was considered “suspect’ if 1t was non-
paralytic and no spinal puncture had been per-
formed, or less than 10 cells were found in the
spinal fluid. The diagnosis of one additional
ase was changed to “brain tumor’; this was
confirmed at autopsy. Of the 43 confirmed

‘sus-

tween September 10 and October 31, only 1 case
of poliomyelitis occurred. Throughout the
course of the outbreak, the weekly number of
paralytic cases remained remarkably constant.

Distribution of Cases by Race, Age, Ser, and
Residence

There were no reported cases of poliomyelitis
among the small nonwhite population. The
age specific attack rates are presented in table 3.
The highest rate, 547 per 100,000 population,
occurred in children below 1 year of age, al-
though the attack rates among children aged 1-9
vears are not significantly less.  The rate dimin-
ished after age 9, and was lowest in the popula-
tion group 15 or more years of age.

Twelve cases occurred in the county scat of
Marion, giving an attack rate of 171.8 per
100,000 population, as compared to a rateof
133.5 in the remainder of Smyth County.
There were no significant differences in age
specific attack rates between the rural and

Table 3. Number and rate per 100,000 population of total and paralytic cases by age, Smyth County, Va.

;
Population Total number

"

Number of ‘ l'otal number, Number of

of cases | paralytic cases

(1950 Census)| of cases | paralytic | per 100,000 | per 100,000
o population | population
| \
< lyear- - 548 ‘ 3 ) 1 547 | 182
1-4 years L | 2,973 14 | 5 471 | 168
5-9 vears_ . ____ } 3,309 | 14 | 5 | 423 | 151
10-14 years 3,142 | 7 6 223 | 191
15+ years_ R . | 20, 215 | 5 | 2 | 24.7 | 9.9
All ages_ . _____ . N 30, 187 43 | 19 | 142, 4 | 62. 9
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urban populations, nor were there any differ-
ences in rate between the two sexes. No evi-
dence of radial spread could be detected.

Table 4. Summary of all cases with onsets after the

mass inoculation of gamma globulin on August 26
and 27, 1953, Smyth County, Va.

Interval,

— gamma

fInlt:{ilbt Age Datf.‘\tof Paralytic status | globulin

of patien onset to onset
| (days)

A. Those receiving gamma globulin

L.B_______ 5 | Aug. 26 | Nonparalytic_ _ 0
B.B______ 5| Aug. 31 |_____ do________ o
F.C___.____ 7 | Sept. 24 |_____ do___ ____ 29
B. Those not receiving gamma globulin
(S - (AP ‘ 5 | Sept. 6 | Paralytic. |- ___
D.B______ 2 | Sept. 10 | Nonparalytie. _|________
W.J_ ‘ 11 | Sept. 10 | Paralytic._____ o

Gamma Globulin in the Prophylaxis of Poliomyelitis

Familial Aggregation

There were mno confirmed multiple-case
households in Smyth County. Of the house-
holds reported, both of the subsequent cases
were listed as ‘“‘suspect.”

Cases Since Gamma Globulin Administration

The mass inoculation program was conducted
on August 26 and 27. Subsequent to this, 6
cases occurred, 3 of whom had received gamma

globulin.  These data are summarized in
table 4.
Summary

An outbreak of poliomyelitis in Smyth
County, Va., is briefly described. Except for
the high attack rate in infants under 1 year of
age, the outbreak presented no unusual features.
Mass prophylaxis with gamma globulin was
given several weeks after the peak of the
epidemic had been reached.
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Stearns, Benton, and Meeker Counties, Minnesota

On September 8, 1953, Dr. A. J. Chesley,
secretary and executive officer of the Minnesota
Department of Health, stated that he would
welcome assistance from the Communicable
Disease Center in the investigation of an out-
break of poliomyelitis in Stearns and Benton
Counties of central Minnesota. These counties
had been approved for mass prophylaxis with
gamma globulin on September 4, 1953, and the
program was to be initiated on September 9, in
Stearns County. At the time of the request,
106 cases had been reported in Stearns County
and 19 in Benton County. Their populations
(according to 1950 census) are 70,681 and
15,911, respectively. No deaths due to polio-
myelitis had been reported from Stearns
County at that time. Benton County had
reported one fatality. The attack rates at
this time for Stearns and Benton Counties were
150 and 119 per 100,000 population, respec-
tively, based on 1950 census figures.

An adjacent county, Mecker County, was
approved for mass prophylaxis on September
14, 1953. Twenty-two cases out of a popula-
tion of 18,966 had been reported during this
vear, giving an attack rate of 160 per 100,000
population, based on the 1950 census figures.

The investigations were made by Dr. Ira 1.
Myers, Epidemic Intelligence Serviece officer,
who worked under the direction of Dr. D. S.
Fleming, director, division of discase prevention
and control, and Dr. C. B. Nelson, chief, com-
municable disease section, Minnesota De-
partment of Health. Locally, he was under
the direction of Dr. J. P. O'Keefe, health
officer, St. Cloud, Minn., the Stearns-Benton
County Medical Society, and Dr. David D.
Allison, health officer, Mecker County. Dr.
Myers reported to Dr. R. N. Barr, deputy
exccutive officer, Minnesota Department of
Health, Minneapolis, in Dr. Chesley’s absence
from the city. The initial investigations were
begun on September 9 and continued through
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September 25; the followup visits were com-
pleted November 9-14.

Area and Poliomyelitis History

Stearns County is located in mid-central
Minnesota on the Mississippi River. The
terrain is rolling in character and the whole
area contains numerous small lakes. This is
chiefly an agricultural arca with many small
industries, a paper mill, and a large granite
quarry. The population of Stearns County in
1950 was 70,681. The city of St. Cloud has a
population of 22,781 and is located on the
eastern border of the county on the Mississippi
River. The city limits of St. Cloud encompass
an arca which extends into two adjacent
counties, Benton to the northeast and Sher-
burne to the southeast. Approximately three-
fifths of St. Cloud ecity 1s included in Stearns
County. The population is almost entirely
white (less than 0.2 percent is nonwhite), and
the population has been quite stable during the
past 10 years.

At least one large epidemic of poliomyelitis
was investigated in Stearns County prior to
1920. In 1951, 32 cases were recorded. In
1952, 62 cases were recorded in Stearns County,
37 cases in Mecker County, and 16 cases in
Benton County. The incidence of poliomye-
litis in Stearns County during 1952 was con-
sidered to be unusually high.  During this year,
poliomyelitis cases were largely concentrated
in the southern part of the State.  During 1953,
however, the incidence has been higher in the
central and northern arcas. This gives an
impression of a northward progress of the
disease during the last 2 years.

Reporting, Diagnosis, and Hospitalization

Cases are reported through several channels
in this area. A physician may report directly
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to the State health officer or he may report to
the city health officer. Reports may also be
made by the physician through the hospital to
the city nursing office, and from there to the
health officer. The following information is
usually included on the report: date, county,
sanitary district, hospital, name, address of
residence, age, sex, date of onset, type of in-
volvement, and physician. About 97 percent
of reported cases were hospitalized. In the
past, the diagnosis was based on the physician’s
report and no further confirmatory measures
were undertaken.

In many instances, a suspected case of polio-
myelitis was taken to the local hospital for
spinal fluid examination and then admitted
immediately upon diagnosis. This was fre-
quently true in St. Cloud. However, in some
of the outlying villages with smaller hospitals,
patients were frequently referred to one of the
other hospitals in Minneapolis, which is about
68 to 80 miles to the southeast. Over 65
percent of the cases from Stearns and Benton
Counties were hospitalized in the St. Cloud
Hospital. About one-fifth of the cases from
these counties and one-half from Meeker
County were hospitalized in the Elizabeth
Kenny Institute in Minneapolis, and the re-
mainder were hospitalized in other hospitals
either locally or in Minneapolis.

Administration of Gamma Globulin

Gamma globulin in Minnesota is distributed
through the State Department of Health in
Minneapolis, and requests are usually received
from the private physician by telephone. In
most cases, a lag of from 1 to 2 days occurred
between the request and the administration of
gamma globulin in Stearns County, due to the
fact that following receipt of the request, which
specified the names, addresses, weights, and
ages of contacts, the gamma globulin would be
mailed to the physician. Gamma globulin
was available to houschold contacts under age
30 and to pregnant women of the houschold,
regardless of age. The injections were given
by their private physicians.

Gamma Globulin in the Prophylaxis of Poliomyelitis

On September 4, 1953, Stearns and the neigh-
boring county of Benton were simultaneously
approved for mass prophylaxis with gamma
globulin.  Meeker County was approved on
September 14, 1953.  These certifications were
made on the basis of high attack rates accom-
panied by a rising incidence of reported cases.

The gamma globulin was available to all
children in the three counties from age 6 months
through 14 years. In Stearns County, the mass
prophylaxis was given on September 9, 10, and
11. In Benton County, it was given on Sep-
tember 11, 14, and 15, and in Meeker County,
on September 16, 17, and 18. In Stearns
County and Benton County, 26,191 children
were inoculated, and in Meeker County, 5,130.

Epidemiologic Investigation

From September 9 through September 25,
general  epidemiologic information was ob-
tained from all reported cases. Special em-
phasis was placed on the verification of the
dates of onset and the confirmation of the
diagnosis. An official list of all cases reported
to the State Department of Health was secured
from Dr. C. B. Nelson. This list was checked
against the hospital records of the St. Cloud
Hospital and the Elizabeth Kenny Institute,
and was also cross-checked with the list of
reported cases in the city nursing office in
St. Cloud and again with the county nursing
office in Stearns County. It became evident
early in the investigations that home visits to
all cases were not feasible due to the large area
involved, difficulties in transportation, and
difficulties in locating patients, a large number
of whom resided in rural homes of three counties.
Fortunately, the majority of cases were hos-
pitalized and evaluations of physical therapists
were available for the majority of cases in
both St. Cloud Hospital and the Elizabeth
Kenny Institute. Initially, the investigation
included a review of pertinent hospital records,
observations of hospitalized cases, and contacts
with the private physician. Later, home
contacts were possible and a better evaluation
of the later cases was thus feasible.
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In a number of instances, city and county
nurses were most helpful in procuring informa-
tion necessary for the completion of the detailed
records. A followup visit was made to the
three counties from November 9 through 14 to
complete the original records and investigate
cases which had occurred subsequent to the
initial visit.

Distribution of Cases in Time

From February 1, 1953, to November 5,
1953, a total of 139 confirmed cases of polio-
myelitis were reported from Stearns County;
99 of these were paralytic. In addition, 9
“suspect’”’ cases were also reported. (For the
purpose of this report, all reported cases of
poliomyelitis that were nonparalytic or had
either no spinal puncture or less than 10 cells
in the spinal fluid, were classified as “suspect.””)

From May 12, 1953, to October 5, 1953, 21
cases were reported in Benton County, 16 of
these being classified as paralytic upon in-
vestigation. From January 30, 1953, to Sep-
tember 25, 1953, 21 cases were reported 1in
Meeker County, 11 of which were classified as
paralytic upon investigation. Three cases from
Meeker County were reported as “suspect.”

Thus, from the 3-county area, a total of 193
cases of poliomyelitis was reported to the
State Department of Health; on investigation,
181 of these were confirmed cases of polio-
myelitis and 12 were classified as suspect cases.

In only one cage reported as poliomyelitis was
the diagnosis changed. This case was one of
encephalitis in a 17-year-old male from Meeker
County, who was at first thought to have polio-
myelitis, but after extensive study at the
Elizabeth Kenny Institute and the University
of Minnesota Hospitals, it was finally agreed
that this was a case of “encephalitis of unde-
termined etiology.”

Out of the total 139 confirmed cases in
Stearns County, there were 4 deaths, 2 males,
aged 12 and 43; and 2 females, aged 6 and 29.
There was one death out of 21 confirmed cases
in Benton County. This was a 47-year-old
male. No deaths were noted in the 21 con-
firmed cases from Meecker County.

The peak week of the epidemic for the area
was August 16 to 22. During this week, one
fatality was observed in Stearns County, and
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the three other fatalities occurred within the
ensuing 3 weeks. The case fatality rate for the
area would therefore be 2.8 percent (based on all
confirmed cases).

The incidence of poliomyelitis in this area
showed a noteworthy increase during 1952, as
indicated by tables 1-3. Consequently, as one
might expect from this history and from the
fact that many of the cases occurred late in
the poliomyelitis season in 1952, cases continued
to be reported in the area during the early

Table 1. Number and rate of reported cases of
poliomyelitis, Stearns County, Minn., 1946-53
5 Attack rate
Year ‘ ]] OPU= 1 (ases | per 100,000
ation .
| population
— |
1946 . 69, 289 59 85. 2
1947 . 69, 637 5 7.2
1948 . 69, 985 29 41. 4
1949 ____ | 70,333 | 51 72. 5
1950 o- commnmnnmns 70, 681 11 15. 6
1951 . 71, 029 33 46. 5
1952 _______| 71,377 62 86. 9
1953 . S 71,725 1139 193. 8

! Through December 1, 1953.

Table 2. Number and rate of rej orted cases of polio-
myelitis, Benton County, Minn., 1946-53

> Attack rate
Year ‘ 1(:1.)“1‘1- Cases | per 100,000
10n .

population
1046 | 15,989 | 31 193. 9
1947 __ S 15, 970 | 1 6.3
1948 . ... ....-..| 15,950 | 8 50. 2
1949 - -| 15,931 | 9 56. 5
1950 | 15,911 | 3| 18. 9
1951 S 15, 892 ‘ 9 56. 6
1952 _ . oo -| 15,872 16 100. 8
1953 . ccvmimim cos = 15, 853 121 | 132. 3

I Through December 1, 1953.

Table 3. Number and rate of reported cases of polio-
myelitis, Meeker County, Minn., 1946-5:
r Attack rate
. Popula- | Number
Year tli()n of cases | PCT 100,000
| population
1946 _-| 19,090 | 19 99. 5
1947 19, 059 | 1 21,0
1948 : 19, 028 | 3 15. 8
1949 . 18, 997 | 28 147. 4
1950 18, 966 | 2 | 10. 5
1951 : 18, 935 | 1| 5.3
1952__ o 18, 904 | 36 | 190. 4
1053 ] 18,873 | 121 111. 3
| |

I Through December 1, 1953.
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months of 1953, as shown in table 4. How-
ever, the principal rise in cases was not noted
until about the first of July. The last reported
case for this area had its onset on November 5,
1953, and no further cases have been reported
up to the first of December. Although there is
some variation in the distribution of cases in
time, in the three counties, the peak week of
August 16 to 22 would apply essentially for the
whole area.

Twenty-five percent of all confirmed cases in
the area were classified as having bulbar in-
volvement after investigation. Of the 126 con-
firmed paralytic cases, 45 were classified as
bulbar.

Distribution of Cases by Age, Sex, and Race

No cases of poliomyelitis were reported in
nonwhite persons, who comprise less than 0.2
percent of the total population in this area.

The total poliomyelitis attack rate for the area
is approximately 175 per 100,000 population.
This rate may be broken down further to 108.3
and 167 cases per 100,000 population for males
and females, respectively (tables 5-9). A total
paralytic rate of about 118 per 100,000 popu-
lation is observed, with a paralytic rate of 134
and 102 per 100,000 population being observed
for males and females, respectively.

Of the paralytic cases, the highest attack rate
was observed among males of ages 10 to 14,
where a rate of almost 509 per 100,000 popu-
lation was noted. The white females in this
same age group experienced only 296 cases of
poliomyelitis per 100,000 population. The
peak rate of paralytic cases among the females
was observed in the age group 5-9 years. The
attack rates at these peak ages were over 3%
times that of the total attack rate for each of
the sexes (table 9).

Table 4. Distribution of total cases and paralytic cases of poliomyelitis, by weeks of onset, Stearns, Benton,
and Meeker Counties, Minn., 1953

Stearns County Benton County Meeker County
Week
Total Paralytic Total Paralytic Total Paralytic
cases cases cases cases cases cases
1953
Jans 2081 e e ey 0 0 0 0 1 0
Feb. 1-7_________ e B 2 1 0 0 0 0
Feb. 8-14_________ I S 1 1 0 0 0 0
May 3-9_ . ___________ L 1 1 0 0 0 0
May 10-16 ccocnsosconcmanmmsc S s 0 0 1 1 0 0
May 17-23 0 0 1 1 0 0
June 7-13___________ e 1 1 2 2 0 0
June 14-20______ [ . 0 0 1 1 0 0
June21-27_____ . . 0 0 0 0 1 1
June 28-July 4________ . 2 2 1 1 1 1
JUly Bl oo miin o s st s s 3 2 0 G 0 0
July 12=18. .o oo s cn s s s 8 6 2 2 1 0
July 19-26.. . _ - - - __.__ e e 6 5 1 1 0 0
July 26-Aug. 1________ ____ S 13 11 1 1 0 0
Aug. 2-8 . 14 10 1 0 0 0
Aug. 915 S 9 7 3 1 2 2
Aug. 16-22_____ S B . 23 15 0 0 6 2
ANg: 28329 oo e s 11 9 4 3 3 3
Aug. 30—Sept. 5______ e i e e e 11 7 1 1 4 2
Sept. 5-12________________ B B 17 12 1 1 1 0
Sept. 13-19________________ L 11 5 0 0 0 0
Sept. 20-26___ ______ o e i 2 1 0 0 1 0
Sept. 27-Oct. 3 _______ SE— E— 1 1 0 0 0 0
Oct. 4-10____________ S e S e o 0 0 1 0 0 0
Qct. 11-17__._____ I S 0 0 0 0 0 0
Oct. 18-24____________ . 1 1 0 0 0 0
Oct.25-31 . - 1 0 0 0 0 0
Nov. 1-7_______ T - 1 1 0 0 0 0
Nov.8-14.__ . . , 0 | 0 0 0 0 0
Totals _c-c-ricsmn s mmem e mm e 139 99 21 16 21 11

Gamma Globulin in the Prophylaxis of Poliomyelitis
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From tables 1-3, it is apparent that the
highest attack rate, 194 per 100,000 population,
occurred in Stearns County; Benton was second
with 132; and Meeker followed with 111.
However, Meeker County had observed a rate
of 190 per 100,000 population the year before,
while Stearns County had observed only 87
per 100,000 population the same year.

Family Aggregations

In the study area, there were eight multiple
case households, all consisting of only two cases.
Six of these multiple-case households occurred
in Stearns County and one each were observed
in Meeker and Benton Counties. In table 10,
a summary of the interval of time between the
onset of the first and subsequent cases in

Table 5. Attack rates of poliomyelitis per 100,000 popalation, by sex (total reported confirmed cases), Stearns

Benton, and Meeker Counties, Minn., 1953

Stearns County Benton County Meeker County
Sex
f;?i)c;i; Cases Rate i(z}l)oul; Cases Rate };(;,Ii)oux; Cases Rate
Male_______ . ___________ 36, 540 72 197. 0 8, 263 13 157. 3 9, 859 13 131. 9
Bemaler -ofhas shtos s v 34, 141 67 196. 3 7, 648 8 104. 6 9, 107 8 87.8
Total___— - . oo 70, 681 139 196. 7 | 15,911 21 132 18, 966 21 107. 2

Table 6. Number of cases and rates of poliomyelitis, by age groups, sex, and paralytic status, Stearns County,
Minn., 1953 .

Population Paralytic cases Total cases
Age group Male Female Male Female
Male | Female |—— —
Number| Rate |Number| Rate |Number| Rate |Number| Rate

<1 yearstead-o o 898 883 1 111. 4 0 0 1] 111. 4 0 0
1-4 years. _______ 3, 484 3, 329 9 258. 3 6 180. 2 13 | 373. 1 10 300. 4
59 years________ 3, 559 3, 362 15 421. 5 16 475. 9 18 | 505. 8 24 713. 9
10-14 years______ 3, 225 3, 150 21 651. 2 12 381. 0 25 | 775.2 16 507. 9
15+ years_______ 25, 374 | 23, 417 10 39. 4 9 38. 4 15 50. 1 17 72. 6

Total .- 36, 540 | 34, 141 56 153. 3 43 125. 9 72 | 197.0 67 | 196. 2
Table 7. Number of cases and rates of poliomyelitis, by age group, sex, and paralytic status, Benton County,

Minn., 1953
Population Paralytic cases Tofal cases
Age group Male Female Male Female
Male | Female
Number| Rate |Number| Rate |Number| Rate |Number| Rate

< year:oticas 208 211 0 0 0 0 0 0 0 0
1-4 years________ 905 812 3 331. 4 2 246. 3 5 552. 5 2 246. 3
5-9 years________ 831 810 1 481. 4 1 123. 5 5 601. 7 1 123. 5
10-14 years______ 780 755 1 128. 2 1 132. 5 1 128. 2 1 132. 5
15+ years_______ | 5,539 5, 060 2 36. 1 2 39.5 2 36. 1 4 79. 1

Total .- __-_| 8,263 7, 648 10 121. 0 6 78.5 13 157. 3 8 104. 6
156 Public Health Monograph No. 20, 1954



multiple-case households is presented. Table
11 summarizes the time interval between the
index cases and subsequent cases and their
paralytic status. The numbers here are too
small to attempt significant conclusions.

Cases Since Gamma Globulin Administration

Since the mass inoculation program in this
area, there have been 24 cases reported who
had onsets subsequent to the mass inoculation

program in their respective area. This in-
formation is summarized in table 12. It will

be observed that only one case occurred in
Meeker County subsequent to the inoculation
program, and this one was classified as a non-
paralytic case who developed poliomyelitis
about 9 days after gamma globulin was ad-
ministered. In Stearns County, there were
11 subsequent cases who received gamma
globulin and 10 subsequent cases who did not
receive gamma globulin.  However, if one looks

Table 8.

at the ages, it will be observed that the number
not receiving gamma globulin is heavily
weighted in favor of the older age group. Of
those in Stearns County who did not receive
gamma globulin, five were classified as para-
lytic and five as nonparalytic. Of those who
did receive gamma globulin, seven were classified
as paralytic and four as nonparalytic. This
information should be considered as only one
small part of the mass of information necessary
to make any sort of an evaluation. The age
distribution as well as the interval of time
between administration of gamma globulin
and the onset of poliomyelitis causes many
questions to arise in the comparison of these
two groups (which is not practical on these
small numbers).

It will be observed that the administration
of gamma globulin was effected in the area
about 3 weeks after the apparent peak
week. In an effort to evaluate the use of

Number of cases and rates of poliomyelitis, by age group, sex, and paralytic status, Meeker County,

Minn., 1953

Population Paralytic cases Total cases
Age group Male Female Male Female
Male | Female

Number| Rate |Number| Rate |Number| Rate |Numbker| Rate

<lyear . ___ 222 206 0 0 0 0 0 0 0 0

1-4 years________ 857 855 1 116. 7 0 0 2 233. 4 0 0
5-9 years________ 908 912 0 0 1 109. 7 2 220. 3 2 219. 3
10-14 years. . ___ 912 824 3 328. 9 0 0 4 438. 6 4 485. 4
15+ years_______| 6,960 6, 310 4 57.5 1 15. 9 6 86. 2 1 15. 9
Total .~ __| 9, 859 9, 107 8 81.1 2 22 14 142 7 76. 9

Table 9. Cases and rates of poliomyelitis, by age groups, sex, and paralytic status, in three-county prophy-
laxis area (Stearns, Benton, and Meeker Counties, Minn.), 1953

Population Paralytic cases Total cases
Age group Male Female Male Female
Male Female =

Number| Rate |Number| Rate |[Number| Rate |[Number| Rate

<1 year-_ ... ___ 1, 328 1, 300 1 75.3 0 0 1 75.3 |- 0 0
14 years__ 5,249 | 4, 996 13| 247.6 8 | 160.1 20 | 381.0 12 240. 2
5-9 years.___ | 5,298 5, 084 19 1 358.6 18 354. 1 25 471. 9 27 531. 1
10-14 years___ - 4, 917 4,729 25 508. 4 14 296. 1 31 630. 5 24 507. 5
15+ yvears_______ 37,873 | 34, 787 15 39. 6 12 34. 5 23 60. 7 22 63. 2
Total . - ___ 54, 665 | 50, 896 73 133. 5 52 102. 2 100 182. 9 85 167. 0
Gamma Globulin in the Prophylaxis of Poliomyelitis 157



Table-10. Interval of days between onset of first
and subsequent cases in multiple-case house-
holds, Stearns, Benton, and Meeker Counties,
Minn., 1953

, , n Paralytic
Interval (days) Total cases eases

(0 G e S R 0 0
L E e e U S A 0 0
2 ST, NS DS SRS S 2 1
;e L T 0 0
L A S N o S 0 0
O e e e 0 0
[ 2 2
b (R O L SR 1 1
< 0 0
P N R Y e DS T 0 0
B 1 0 T e = 0 0
b £ (R 1 0
i T 0 0
§ 1) TR ST R L 1 0
1 Y. SRR SO S 0 0
LB s e 0 0
e I 0 0
) iy IR 1 1

Total ... _____________ 8 5

gamma globulin and its effect in the area, a
program was outlined on the first visit. Miss
Alice Chesrown, the physical therapist trained
in the standardized muscle evaluation, is
responsible in Minnesota for the muscle-testing
of multiple-case household cases. Arrange-
ments were made through Dr. Richard Johnson
of the Minnesota State Crippled Children’s

Services for Miss Chesrown to perform the 50-70
day muscle evaluation tests on all cases under
15 years of age who were found to have onsets
from September 3 through November 15.
Through this method, two groups of cases
would be studied. One group consists of
patients with onsets in the week prior to the
initiation of the program, and would not have
received gamma globulin. The other group
would include those with onsets after mass
prophylaxis, and therefore had received gamma
globulin prior to their onsets. Thus, the
severity of cases occurring immediately before
the mass prophylaxis could be compared with
the severity of those coming down after re-
receiving gamma globulin. It was hoped that-
these data would be added to comparable data
from other epidemic areas and evaluated as part
of the National Gamma Globulin Evaluation
Program. The last few muscle tests for the area
were scheduled to be completed by Miss Ches-
rown on December 21,1953. The 7-14 day con-
firmation of diagnoses has already been com-
pleted by the epidemiologist, and the majority
of the muscle tests in the 60-70 day evaluation
have been received and attached to the original
records for later use as specified.

Although the result of the investigation of
poliomyelitis in this area cannot be conclusive
within itself, it does offer valuable data for use

Table 11. Summary of subsequent cases in multiple-case households, Stearns, Benton, and Meeker Counties,
Minn., 1953
Date
Interval '
. : . | gamma )
Initials of patient Doiiiikff cg:éléo”c‘)(lilzzt g]l()b}ll}l,l Paralytic status
(days) adminis-
¢ tered
| - ) i . L N o
A. Those receiving gamma globulin
R.D. R .. July 31 2 | Aug. 1 Not paralyzed.
)2 R 1, S S o S e S Aug. 4 6 | Aug. 2 Paralyzed.
M, T K e e i e i Aug. 19 7 | Aug. 17 Do.
G. L2 Aug. 26 13 | Aug. 21 | Not Baralyzed.
(O I O S Sept. 2 11 | Sept. 4 o.
B. Those not receiving gamma globulin
L e S July 30 17 Paralyzed.
K.oJ. M. Aug. 1 2 Do.
R. M. B e Aug. 7 6 Do.
1 Stearns County. 2 Benton County. 3 Meeker County.
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in appraising the effectiveness of gamma
globulin in modifying the severity of poliomye-
litis cases studied in the National Program.
Summary

An outbreak of poliomyelitis involving
Stearns, Benton, and Meeker Counties, Minn.,

Gamma Globulin in the Prophylaxis of Poliomyelitis

Table 12. Summary of all cases with onsets after the mass inoculation of gamma globulin on September 9-11,
Stearns County; September 11-15, Bentoa County; and on September 16-18, Mecker County. (Exclusive
of multiple-case household cases)

Interval,
. Initials Date of : gamma
County of ’I')lat?‘e:l " Age Oﬁ‘lt:es Paralytlc. status %r(l)o(l))rtlxslgtl
(days)
A. Those receiving gamma globulin

Stearns_ . ___ M.A. S| 5 | Sept. 13 P 2
5] A R S P K. L. K 1L | .odo ..o P 2
A 1, (P S, N sy SO S M. L___ 3 | Sept. 14 NP 2
DO o e e i e R 11 |___do_.__ P 3
Do M. B___ . 5 | Sept. 15 P 6
Do .. N.P______. 12 | Sept. 16 P 5
Do . T.R. C___ 11 | Sept. 17 N 8
Pt o e T.E. J.____ 9 | Sept. 18 NP 7
DO e e S S C.C.Z___. 8 | Sept. 20 P 10
Do T Bo____ 6 | Oct. 24 P 46
Do . e L. M. R 9 | Oct. 28 NP 50

BentoR: oo omesousmme cm sncas cn ool L K. B = 4 | Sept. 12 P
1 3 s M.R.J____ 3| Oct. 5 NP Unknown

Meeker. - ... J.D___.___. 5 | Sept. 25 NP 9

B. Those not receiving gamma globulin

Stearns. - o I. B. R 16 | Sept. 9 | AR | -1
Do e DKo 29 |___do____| P (fatal) Sept. 13 |__________
Do M. D. R___ 8 | Sept. 10 NP | __.

« Do . J.M. R __ 16 |___do____ ) A
Dot e E.J O .- - 24 | Sept. 13 NP ; | 55
Do . L.D_______ 23 | Sept. 17 NP | o oz Ssn
Do _____ D.F.G 19 | Sept. 18 NP | _.___
Do o __ M. F______ 29 | Sept. 20 NP - ol i
Do o LR 23 | Sept. 28 P i
Do e e eEetao e D.M_.____ 8 months| Nov. 6 P e
P=paralytic. NP=nonparalytic.

is described. A total of 193 confirmed cases
occurred between February 1 and November 5.
Mass prophylaxis with gamma globulin was
administered in all three counties. From the
available data, no conclusions concerning the
effect of gamma globulin on the course of the
epidemic can be drawn.

159



Figure 1A. Total weekly poliomyelitis incidence rates per 100,000 population, Stearns County, Minn., 1953,
by week of report, and paralytic status of cases, by week of onset.
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Figure 1B. Number of poliomyelitis cases per week, Stearns County, Minn., 1953, by week of onset, age group,
and paralytic status.
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Figure 2A. Total weekly poliomyelitis incidence rates per 100,000 population, Benton County, Minn., 1953,
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by week of report, and paralytic status of cases, by week of onset.
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Figure 2B. Number of poliomyelitis cases per week, Benton County, Minn., 1953, by week of onset, age group,
and paralytic status.
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Figure 3A. Total weekly poliomyelitis incidence rates per 100,000 population, Meeker County, Minn., 1953, by
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week of report, and paralytic status of cases, by week of onset.
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Figure 3B. Number of poliomyelitis cases per week, Meeker County, Minn., 1953, by week of onset, age group,
: and paralytic status.
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Monroe County, Florida

On September 21, 1953, Dr. R. J. Dalton,
county health officer, Monroe County, Fla.,
called Dr. William Walter, associate director,
bureau of preventable diseases, Florida State
Board of Health, to inquire about the possi-
bility of mass gamma globulin immunization
for Monroe County. A visit was made to
Monroe County on September 22, 1953, by
Dr. Walter and Dr. Carl Bernet, Epidemic
Intelligence Service officer, assigned to the
Florida State Board of Health.

Between January 1 and September 22, 1953,
a total of 31 cases had been reported, giving an
attack rate of 104 per 100,000 population.
Only 7 of the 31 patients, a total of 22.6 percent,
were reported as paralytic. There had been
two deaths, a case fatality rate of 6.5 percent.
Thirty of the 31 cases had been hospitalized.
Adult patients under the jurisdiction of the
Navy had been hospitalized at the United
States Navy Hospital in Key West. All the
children and civilian patients were sent to the
Variety Children’s Hospital in Miami.

A preliminary review of the cases revealed an
unusual pattern. In the first place, only 10
patients were under 7 years of age, while the
remainder were between 19 and 30 years.
Secondly, of the seven paralytic cases, four were
children and three were adults. Because of
the large group of nonparalytic adults, it was
thought possible that two diseases were present
simultaneously in the community. However,
when detailed muscle evaluations were per-
formed, a much higher incidence of paralytic
disease was found than had been originally
reported.

Area and Poliomyelitis History

Key West is an island, 12 square miles in
area, located at the southern tip of Florida,
approximately 100 miles from the mainland.
It is connected to the mainland by an oversecas
highway, over which all food and other supplies
are usually brought. There are no livestock
on the island. There are few flies, and only
transient birds. Tourist trade and fishing are
the principal civilian occupations. The popu-
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lation, according to the 1950 census, was 29,957,
of which 3,200, or 10.7 percent, were nonwhite.
There had been a 105-percent increase over the
1940 population. Ninety percent of the popu-
lation reside in Key West proper. The remain-
ing 10 percent are scattered along the Keys to
the mainland. Although no exact figures are
available, it is estimated that 50 percent of the
population consist of naval personnel and their
dependents. ’

The only other outbreak of poliomyelitis
since 1940 occurred in 1946, when 43 cases
were reported. That year 35 cases occurred
between June 1 and July 15, with a peak in the
second week of June. Fifty percent of the
patients were over 15 years of age; no shift
toward the older age group was noted as the
epidemic progressed.

Table 1. Total reported cases of poliomyelitis,

Monroe County, Fla., 1940-52

Reported
cases of
poliomy-
elitis
(paralytic
and non-
Year paralytic)
1940 - S 0
1941 _ S 1
1942 - - I 1
1943 - S 0
1944, - oo — - 2
1945 2 N 0
1946 S - S 43
1947 . B 0
1948 e ; 2
1949 I - B 11
1950 oo SO SRR 6
1950 - - o . R — 2
1952 i 14
1953 . . 55

The annual number of reported cases of
poliomyelitis since 1940 is presented in table 1.

Reporting and Diagnosis

Cases were reported by telephone to the
county health officer after a diagnosis was
established. The call was made either by the
private physician, or the base sanitation officer
at the Naval Hospital. The name, address,
race, sex, age, date of onset, and type of
involvement were recorded. Usually suspected
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nonparalytic cases were not reported unless a
positive spinal fluid examination had been
obtained. A county health nurse visited the
.household of every reported case to secure data
concerning other members of the family. In
addition, a Navy nurse visited the homes of
naval personnel.

Administration of Gamma Globulin

Gamma globulin was available to household
contacts under the age of 30 and to pregnant
women, regardless of age. In addition, it was
frequently given to the playmates of younger
children. Contacts of the naval personnel were
given gamma globulin at the Naval Hospital.
Civilians were injected by their private physi-
cian or by the county health officer at the dis-
cretion of the family physician.

On September 28, 1953, the county was
authorized to conduct a mass prophylaxis
program. Clinics were held on October 1 and
2, in Key West, and on October 5, for the rest
of the Keys. Children who were unable to
come to the clinics because of illness were
inoculated at the Naval Hospital on October
3. A total of 8,550 injections were given.

Epidemiologic Investigation

A houschold visit was made to every case of
poliomyelitis, or a personal interview was
conducted at the hospital. Information to
complete PHS Form 400-88A (appendix D)
was collected and a muscle evaluation was per-
formed whenever feasible to determine the
presence and extent of paralysis. The hospital
record of all patients was reviewed. A case
was considered “suspect” if there was no
paralysis and no spinal puncture had been
performed, or less than 10 cells had been found
in the spinal fluid.

From January 1 to November 20, a total of
63 cases had been reported. Six of these
patients were “‘suspect” cases and were ex-
cluded from the analysis. In two other
patients, the diagnosis of poliomyelitis was
changed, one to “hysteria’ and one to “men-
ingitis.”

Of the remaining 55 cases, 27, or 49 percent,
were paralytic. There was a total of 5 deaths
representing 9.1 percent of the 55 cases. The

Gamma Globulin in the Prophylaxis of Poliomyelitis

promptness with which the patients were seen
was reflected perhaps in the high spinal fluid
cell counts which averaged 240 per cu. mm.

Distribution of Cases in Time

Three cases occurred during the first 7
months of the year. The remaining 52 cases
occurred in August, September, and October.

Following the case reported in July, no
further poliomyelitis patients were reported for
19 days, and then three cases occurred on the
same day. During the month of August, a few
cases occurred each week, but in September, a
rise in the weekly number of poliomyelitis
patients was noted, the peak being reached
during the middle of October. After October
16, only three cases were reported (table 2).

The incidence of paralysis closely paralleled
the total number of cases throughout the
epidemic.

Distribution of Cases by Age, Race, Sex,
and Area of Residence

The age- and race-specific attack rates are
presented in table 3. All 55 cases occurred
among the white race, giving an attack rate of

Table 2. Distribution of total cases and paralytie
cases of poliomyelitis, by week of report and week
of onset, Monroe County, Fla., 1953

Week of report 1| Week of onset !
Week -

Number Number
Z‘; \t(a;l paralytic E;:;l paralytic

o cases o cases
July 11-17_________ 1 0 1 0
July 18-24__ 0 0 0 0
July 25-31_. . __ 0 0 0 0
Aug. 1-7___________ 3 1 3 1
Aug. 8-14___ 2 1 2 1
Aug. 15-21___ 0 0 I 1
Aug. 22-28_____ ____ 2 1 2 1
Aug. 29-Sept. 4 __ 2 0 3 1
Sept. 5-11__________ 5 1 7 1
Sept. 12-18________ 6 -4 T 3
Sept. 19-25___ 5 1 2 2
Sept. 26—0ct. 2_____ 6 4 5 3
Oct. 3-9_________.__ 4 3 7 3
Oct. 10-16__________ 12 5 10 5
Oct. 17-23__________ 2 1 0 0
Oct. 24-30_ ________ 2 2 3 3
Oct. 31-Nov. 6_____ ‘ 1 1 0 0
Nov. 7*13__,,..,-—,‘.‘ 0 0 0 0
Nov. 14-20_________ 0 0 0 0
Total .. _____ ‘ 53 25 53 25

1 Two cases, both paralytie, oceurred prior to April 1.
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Figure 1A. Total weekly poliomyelitis incidence rates per 100,000 population, Monroe County, Fla., 1953, by
week of report, and paralytic status of cases, by week of onset.
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Figure 1B. Number of poliomyelitis cases per week, Monroe County, Fla., 1953, by week of onset, age group,
and paralytic status.
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206 per 100,000 population. The attack rates
were highest in the 1-4 year age group, and in
adults aged 25 to 29. Approximately 90 per-
cent of the former patients were paralytic com-
pared to only 40 percent of the latter. The
paralytic rate was low between the ages of 10
and 24, while total attack rates were low be-
tween 10 and 19. It is interesting to note that
only one person between the ages of 6 and 19
years became ill with poliomyelitis.

A total of 31 males and 24 females was re-
ported, giving attack rates 176 and 198 per
100,000 population, respectively. All cases
occurred in the city of Key West, with no cases
being identified in the rest of the county.

Two of several housing projects in the area
had 10 or more cases each, but population
figures are not available. One of these projects
consists predominately of officers and their
families- the other is assigned to enlisted men.

Familial Aggregation

Two multiple-case households were identified,
consisting of two cases each (tables 4 and 5).
All 4 patients were nonparalytic adults. In one
family, the husband and wife became ill con-
currently. In the other, the husband was
stricken 7 days after his wife.

Cases Since Gamma Globulin Admanistration

On October 1 and 2, gamma globulin was
given to all the children under 15 and to all
pregnant women in Key West. Prior to this
date, 34 cases of poliomyelitis had occurred.
Fourteen, or 41 percent, of these cases were
under 15 years of age. After the mass inocu-
lation program, 21 cases had their onsets.
Four of these patients, or 19 percent, were under
15 years of age and three of them had not re-
ceived gamma globulin.  One pregnant woman,

Table 3A. Number of paralylic and total cases of poliomyelitis, by age and race,! Monroe County, Fla., 1953

1950 population Paralytic cases Total cases
Age
White Nonwhite Total White ’ Total White Total
<lyear- .- .. ______________ 610 61 | 671 1 | 1 2 | 2
1-4 years_____. ___________ 2, 421 309 2,730 | 11 | 11 12 | 12
5-9 years-________________ 1, 655 278 1, 933 3 3 4 4
10-14 years_ _ _______________ 1, 166 255 1,421 0 0 1 1
15-19 years__ _______________ 2, 446 217 2, 663 1] 1 2 2
20-24 years . :-ovirsosnnes 4, 433 348 4, 781 1 ‘ 1 10 10
25-29 years__ - ______________ 3, 705 324 | 4, 029 8 8 20 20
30-39 years_ ________________ 4, 328 487 4,815 | 2 ‘ 2 4 4
Allages . ... __ 26, 736 3, 221 29, 957 | 27 27 55 55
1 No cases among nonwhite population.
Table 3B. Age-specific attack rates, by race,! cases per 100,000 population, Monroe County, Fla., 1953
Paralytic cases Total cases
Age
White Total White Total

K1 YeAT o ' 164 149 328 298
1-4 years________ o ___________ ‘ 455 404 495 440
5=9 years______ . 183 154 242 209
10-14 years_ ... 0 -0 85 70
15-19 years . 40. 7 37. 5 82 75
2024 Y OATB - o b v e e e e s e e e o 22. 6 20. 9 226 209
=20 FOATS . ol i i i P e S A e e 216 200 540 500
30-39 years______ ... 46. 3 41. 5 92. 5 83
Allages .. | 101 90 206 184

! No cases among nonwhite population.
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Table 4. Interval in days between onset of index
cases and subsequent cases in multiple-case house-
holds, Monroe County, Fla., 1953

Table 6. Summary of all cases having onsets after
the mass inoculation of gamma globulin on Octo-
ber 1 and 2, 1953, Mouroe County, Fla.

L . Total Paralytic

Interval (days) e prid
0 e e e i i i v 1 0
i A S S 0 0
D i e S i 2 0 0
S el 0 0
N Y S P 0 0
S L N 0 0
0 e i i et s el 0 0
{2 - 1| 0
L I _ 0 0
2 0
Table 5. Summary of subsequent cases in multiple-

case households, Monroe County, Fla., 1953 !

Interval
from : .
Case | House- | Date of . s .| Diagnosis
No. |hold No.| onset Age 1&;‘:;\ of paralysis
(days)
\ N

s P 1 | Aug. 4 22 0 | Nonpara-

‘ | lytic.

12____ 2 | Aug. 12 22 7 Do.

! Neither of the subsequent cases received gamma
globulin.

who became ill 10 days after her injection, died
of poliomyelits (table 6).

Of the 34 cases priorto the mass prophylaxis,
16, or 47 percent, were paralytic. Among the
21 cases after the gamma globulin program, 11,
or 52 percent, were paralytic.

Followup Investigations

It is planned to perform a standardized
muscle evaluation 50-70 days after onset on all
patients. In addition, blood and stool speci-
mens are being examined at the Virus Labora-
tory of the Communicable Disease Center in
Montgomery, Ala. No detailed information
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o Interval,

D\_I;:"(')'fo' gamma

Case No. Age Date of S pal globulin

: onset rl) rl to onset

YRR | (days)
A. Those receiving gamma globulin

L I 26 | Oct. 10 1P 10

53 . 1| Oct. 15 P 13

B. Those not receiving gamma glob-

ulin.
4. 26 | Oct. 5 P
35| 30 | Oct. 1 NP
37 . . 25 | Oct. 4 NP
39 . B 28 | Oct. 6
2 | [ 27 | Oct. 4 NP
Z: 3 24 | Oct. 10 NP
42 21 | OQct. 5| NP
43 34| Oct. 9| NP
44 24 | Oct. 6 P
46 29 | Oct. 12 P
Y 37 | Oct. 10 P
48 . 24 | Oct. 11 NP
49 ‘ 29 | Oct. 12 NP
500 ‘ 28 | Oct. 13 NP
Sl 4 | Oct. 13

52 .. 28 | Oct. 12 NP
D e 2 | Oct. 24 P
5o 1| Oct. 24 P
56 ﬁ 28 | Oct. 30 P

! Patient expired.
P=paralyzed; NP=not paralyzed.

about the outcome of these studies is available
at this time.

Summary

An outbreak of poliomyelitis in Monroe
County, Fla., is described. The epidemic was
unusual in that a large number of adult cases
occurred. Gamma globulin mass prophylaxis
was given, but no firm conclusions as to its
efficacy can be drawn from these data at this
time.
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Appendix C

The Abridged System of Muscle Evaluation Used
In the Gamma Globulin Evaluation Program

The evaluation of an agent producing modifi-
cation of severity of paralysis requires a consist-
ent and practical method of measuring the
severity of the disease. Furthermore, in the
present study the method had to be applicable
for general field use throughout the country
both in the clinic and in the home.

The abridged system employed in this study
was specially developed by Dr. Jessie Wright.
It was abbreviated and revised from the more
elaborate system used in the gamma globulin
field trials of 1951 and 1952. Using the capac-
ity to move against gravity and manual
resistance as criteria of muscle strength, indi-
vidual muscles or muscle groups are graded into
six categories: normal, good, fair, poor, trace,
and no power. No intermediate grades are
employed. Each category is given a numerical
grade ranging from 0 for normal to 5 for no
power. In addition, each muscle, or group of
muscles, is assigned a factor, proportional to its
bulk, using the tibialis anticus as a standard
with a factor of 1. The various factors for
other muscles range from 0.25 (such as the
interossei) to 4 (the quadriceps femoris).

To obtain a score for each muscle, the bulk
factor is multiplied by the numerical grade,
and the scores for all muscles are then added to
provide a total score. The highest possible
score, indicating 100-percent involvement, is
470. 'The ratio of the patient’s score to this
total represents the ‘“percent involvement”
(see accompanying standard form and scoring
instructions).

The cranial nerve musculature is graded in a
somewhat different manner, since it is not
possible to determine accurately the degree to
which such a muscle is involved. The method
of cranial nerve scoring is outlined in the
attached instruction sheet.

Since the muscle evaluation system used in

172

this study differed in some respects from the
methods with which physical therapists were
most familiar, and since maximum uniformity
was essential, three orientation sessions of
several days’ duration were held during July
and August in three sections of the country for
the physical therapists, Epidemic Intelligence
Service officers, and nurse officer epidemiologists
providing services in the participating States.
The sessions took place at the D. T. Watson
School of Physiatrics in Leetsdale Pa.; at the
School of Physical Therapy, Northwestern
University School of Medicine, Chicago; and
at the Orthopedic Hospital in Los Angeles.
The instructors were Miriam Jacobs, Mary
Elizabeth Kolb, and Kathryn Kelley of the D.
T. Watson School.

It was felt that a high degree of uniformity of
results might be achieved through these orienta-
tion sessions. In order to provide some infor-
mation about this point and about the general
validity of the musclé evaluation system, a
series of small-scale trial studies were per-
formed by Dr. Abraham Lilienfeld, director of
the Evaluation Center; Miriam Jacobs, of the
D. T. Watson School; and Myron Willis, of the
statistics section of the Communicable Disease
Center.

Basically, these studies were concerned with
the reproducibility of muscle evaluations as
performed by different examiners. This prob-
lem was considered to be of prime importance
since the evaluation of cases to be studied in
the National Evaluation Program were to be
performed by about 35 physical therapists. It
was considered of further interest to determine
whether the utilization of weighting factors in
the computing of muscle scores would result
in the introduction of certain biases.

The study of the variability of muscle evalua-
tions between examiners was based on a series

Public Health Monograph No. 20, 1954



Figure 1. Standard muscle evaluation form.

% INVOLVEMENT

MUSCLE EXAMINATION TOTAL(800RE
DIAGNOSIS
NAME Last First Middle '8 e EIRTHOATE
ADDRESS INJECTION DATE PO DT O N i,
Street
City County State ONSEY"DATE
PARENT'S NAME PHONE MUSCLE EXAMINATION DATE
LEFT RIGHT LEFT RIGHT
N NV G G NV s S NV G G NV s
RESPIRATION 0.25 °*DEGLUTITION 0.25
0.5 Diaphragm (%] Degree 1
0.5 I 0.5 Degree 2
VOICE Degree 3
Nasal 0.25 TONGUE 0.28
0.25 Hoarse 0.25 Deviatlon
Syllable Spesch Atrophy
Decreased Volume 0.5  MASTICATION 0.5
0.5 FACE 05 Deviation
Ocular Lacks Firm Closure
Nasal Atrophy )
Oral 0.25 PALATE 0.25
NECK TRUNK
1 Anterlor 1 3 Erector Spinas 3
1 Lateral 1 1 Anterior Abdominals 1
UPPER EXTREMITIES 2 Lateral Abdominals 2
1 Scapula Adductors 1 LOWER EXTREMITIES
1 Serratus Magnus 1 2 Gluteus Maximus 2
1 Pectoralis Major 1 1 Hip Flexers 1
2 Inward Rotators 2 1 Gluteus Medius 1
1 Outward Rotators 1 2 Hip Adductors 2
1 Deltoldeus 1 4 4
2 Elbow Flexors 2 2 Inner Hamstrings 2
1 Triceps 1 1 Outer Hamstring 1
1 Wrist Flexors 1 3 Gastrocnemius 3
1 Wrist Extensors 1 1 Tiblalls Anticus 1
1 Finger Flexors 1 1 Tiblalis Posticus 1
1 Finger Extensors 1 1 Peroneals 1
0.25 Opponens Pollicis  0.25 1 Toe Flexors 1
0.25 Thumb Abductors  0.25 1 Toe Extensors 1
0.25 Thumb Flexors 0.25
0.25 Thumb Extensors  0.25
TOTAL SCORE TOTAL SCORE
EXAMINER:
N or 100¢, G or75¢ F or 50% P or 25% T or 109, N.P. or O 1, tt, tt -
NORMAL GOOD FAIR POOR TRACE NO POWER Spasm according
to severity
Function against Function against Function against Function in A few fibers have

gravity and horizontal plane

some resistance

gravity and resistance gravity only

Reupiration, Voice, Face, 1 Tongue, |M

Degree 2—Excess amount of secretions but urea can be cleared by suctioning.
Degree 3—Area fills rapidly; ioning not sufficient und h Y.

Gamma Globulin in the Prophylaxis of Poliomyelitis

active function

and Palate checked ( v) to show involvement Qualitative grade not attempted.
* Degree 1==Accumulation of secretions present; patient able to clear throat and swallow without help,

Highest Score Possible 470
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Scoring Instructions for Standard Muscle Evaluation
Form.

1. Note letter grades N, G, F, P, T, O in the column
marked “G.”

2. Transpose letter grades to numerical values in
column marked “NV.” Code as follows:

Numerical
Grade value

N ____ 0

O 1
¥ ____ 2
P e o 3
A 4
O __ 5

3. In the columns where there is a check (+) and
not a letter grade, indicate the following numerical
values in the column marked “NV.”

Respiration
Diaphragm_____________ (V) -3
Intercostals_____________ (V) =3

Voice
Hoarse_________________ (V) -3

Face
Ocular_________________ (V)
Nasal _____ - __________ (V)
Oral___________________ (V)

If one of the above is checked
place 1 opposite Face in “NV”’ column.
If 2 of the above are checked
place 2 opposite Face in “NV” column,
If 3 of the above are checked
place 3 opposite Face in “NV” column.
Deglutition
Degree 1 (v) — 1 opposite Deglulition in
“NV” column.
Degree 2 () — 2 opposite Deglutition in
“NV” column.
Degree 3 (v) — 3 opposite Deglutition in
YNV’ column.
Tongue
Deviation (+).
Atrophy ().
If any of the above are checked place
3 opposite Tongue in “NV” column.
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Mastication

Deviation (V)
Lacks firm closure (v)
Atrophy (V)

If any of the above are checked
place 3 opposite Mastication in
“NV” column.

Palate (+/) — 3

4. Multiply the numerical value by the factor rating
(listed on either side of the muscle) and place this
score in the column marked ““S.”

5. Total all columns marked “S” and place the
grand total in space provided in box at top of muscle
examination form.

6. Calculate percent involvement and place in space
provided in box at top of muscle examination form.
To obtain percent involvement: Divide the total score
by 470.

COMMENTS:

Reverse of figure 1, greatly reduced.
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of four separate trials in which a number of
patients were each evaluated by two or more
examiners. The results might be summarized
as follows:

1. There exists a rather high degree of con-
sistency in the determination of percent muscle
bulk involvement. In general, the average
difference between examiners was approximately
3 percent.

2. When a direct comparison was made of
the frequency with which two examiners agreed
in the actual grading of a muscle, it was shown
that they agreed completely about 70 percent
of the time, and within plus or minus one grade
90 percent of the time.

3. It could be shown that most of the dis-
agreement between the examiners existed pri-
marily in the differentiation of a normal from a
good muscle.  When normal and good muscles
are grouped together as one grade, the degree of
consistency achieved rose to approximately 90
percent. This grouping has the disadvantage,
however, of diminishing the sensitivity of the
examination.

Gamma Globulin in the Prophylaxis of Poliomyelitis

4. Finally, the muscle score, the percentage
of muscles not normal, and the percent of
muscles not normal or good for a group of
patients were computed and compared with
each other. It was noted that the relationship
between the muscle scores and the other two
indices of severity was rather good. This would
indicate that the use of weighting factors does
not result in the introduction of biases, as had
been feared.

In summary, these studies show that, under
ideal circumstances, the consistency of results
obtained by different observers is surprisingly
great, and that the results obtained by the
large group of physical therapists would be of
a sufficient degree of uniformity to bé additive.

A more detailed report of these studies
entitled: “A Study of Certain Aspects of the
Method of Muscle Evaluation Used in the
Gamma Globulin Evaluation Program 1953,”
by A. M. Lilienfeld, M. Jacobs, and M. Willis
has been prepared and will be published in a
scientific journal.
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Appendix D Multiple-Case Household Investigation Form Used

In National Gamma Globulin Evaluation Program

PHS 400.88A (CDC) GA.

DEPARTMENT OF
6-53

HEALTH, EDUCATION, AND WELFARE
Public Health Service
Communicable Disease Center

NATIONAL PROGRAM FOR EVALUATION OF GAMMA GLOBULIN IN POLIOMYELITIS

FORM APPROVED

BUDGET BUREAU NO. 68-R518

CASE INVESTIGATION FORM
(Multiple Case Households)

For Evaluation Center Use
Local Household Number Case No. Type Index 1 D
of Subsequent 2:|
State City County Case Prior 3]
1. Name of 2. Phone Number
Household Head
3. Name of 4. Date of Birth 5. Age 6. Sex 7. Color or Race
Patient Mo Day Yr
8. Home
Address
9. Reporting Physician,
Name, Address
10. Name of Informant and
Relationship to Patient
11. Date of Onset:Mo Day Yr
12. Gamma Globulin Date Injected Amount Site of Injection
Administered: Yes 1 D if known Rt. Buttock ID Lft. Buttock 2D
No 2 [][Mo Day Yr cc Specify Other:
13. History within month preceding onset of: Type Site Mo Day
(a) All throat & mouth operations
(b) All injections
14. If female — date of last menstrual period: Mo Day Yr If pregnant, Trimester:
15. Verified Diagnosis, 7—-14 days after onset: Not Polio 1D Severity
If Polio, If Paralytic, check muscle areas involved
paralytic 2 [ Bulbar 1] Trunk 4 D
non—paralytic 3 D Rt. Arm 2D Rt. Leg 5 D
suspect 4 [ Lft.Arm 3 (] Lft:Leg 6 (]
Exam.
Source of diagnosis: Hosp. Record 1 [] Private Physician 2] Personal Examination 3 [C] Date:Mo Day
16. Hospital Hospital Name and Address Hospital Record No. Mo Day Yr
1. Adm____________
Yes ID No ZD Disch
2. Adm| | |
Disch
17. Spinal Fluid: Date Cells Total Protein
Yes ID No 2D Mo Day
18. Muscle Evaluation, 50—-70 days after onset: Severity
If Paralysis present, check muscle areas involved
No Paralysis 1] Bulbar 1[ ] Trunk 4[]
Rt. Arm 2 ] Rt. Leg 5[]
Paralysis Present 2[: Lft.Arm 3 [ ] Lft.Leg 6 ]
Exam.
Name of Physical Therapist: Date: Mo Day
19. Death of Patient: Yes 1 [] No 2[] Date:Mo Day  Yr I
20, Names of other cases in household Date of Omset
) Mo Day
B Mo Day
21. Name of
Investigator Date:
176

Public Health Monograph No. 20, 1954



Reverse of multiple-case household investigation form

INSTRUCTIONS FOR CASE INVESTIGATION FORM
(Items not discussed in instructions are self—explanatory)

General: This form is to be filled out onm all cases in household with 2 or more cases.

1.

3

P

10.

11.

13.

14.

15.

16.

18.

20.

21.

Entry for local household number and case number within a household are provided so that all

case forms for a given household may be stapled together for submission to the National Evaluation
Center. The case number may be entered in chromological order of receipt of reports, 1,2, etc.
From information on the forms, determination will be made by the NEC as to whether a given case

is the index, subsequent or prior case.

Name of Household Head: Enter last name, first name and initial.
Definition of household: a household includes all persons who occupy a house, an apartment or other

group of rooms, or a room that constitutes a dwelling unit. In general, a group of rooms occupied as
separate living quarters is a dwelling unit if it has separate cooking equipment or a separate entrance.
A household includes the related family members and also unrelated persons, if any, such as ‘lodgers,
foster children, wards or employees, who share the dwelling unit. Regularly employed servants, in—
cluoding those who work during the day and do not sleep in the house are considered household members.

Age of Patient: age at last birthday; if under 1 year, specify months, e.g., 6 mo.

Color or Race: in areas where classification is made on basis of white and non—white, enter W or NonW;
in other areas where designation is made on basis of race, enter White, Negro, Indian, etc.

Home Address: complete street address, apartment number; if rural, road and RFD route.

Reporting Physician: the physician attending case who reported case to health department. Give name
and street address; include city and state if different from that of patient.

Name of informant and relationship to patient: name of person furnishing information for Case Inveati-—
gation Form. If not related, specify if informant is lodger, neighbor, servant, etc.

Date of Onset: defined as the date of omnset of any continuous illness leading to the signs and symptoms
of central nervous involvement which is subsequently diagnosed as poliomyelitis.

History within month preceding onset of case, of:
(a) All throat and mouth operations which includes tonsillectomies, adenoidectomies, tooth
extractions, irradiation therapy of adenoids, etc.
(b) All injections which includes immunizations, skin tests, therapeutic injections, but excludes
gamma globulin injection entered in Item 12.

If female — of appropriate age — ascertain date of onset of last menstrual period. If pregnant, enter
whether pregnancy is in first, second or third trimester.

Verified diagnosis, 7-14 days after onset: to be obtained from hospital, physician, or by perasonmal
examination. Check source if by personal examination. Enter date. Severity code to be transcribed
from special form, if unsed.

Hospital: record all hospital admissions and discharges during course of illness.

Spinal fluid: if several examinations were made, enter examination with most positive findings. If all
negative, enter results of onme.

Muscle Evaluation, 50-70 days after omset: to be transcribed from physical therapist's record.
Names of other cases in household: enter names of other current case or cases and dates of omset.

Name of Investigator: give name and designation, such as health officer (HO), public health nurse (PHN),
epidemiologist (EP), or communicable disease investigator (CDI); give date of investigatiom.

Copies of all records on each case in the household to be stapled together and forwarded to NATIONAL.
E‘_TALUATION CENTER, COMMUNICABLE DISEASE CENTER, 50 SEVENTH ST., N. E., ATLANTA 5, GA. in accordance
with outlined procedures.
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Appendix E

Antibody Content of Different Lots of Gamma Globulin

Two reports are available on the titration of
antibody for the three types of poliomyelitis
virus. One is by Youngner (7) and the other
is a manuscript prepared for publication by
Opton, Nagaki, and Melnick (2). Youngner’s
report deals with tests on six lots of gamma
globulin used by Hammon and his associates
in their field trials, and the report of Melnick
and his associates deals with 65 lots of gamma
globulin used in the United States in 1953.
Unfortunately, the tests were done differently
by the two groups of investigators, each using
different amounts of virus and different amounts
of gamma globulin. Thus, Youngner measured
the effect of 0.25 ml. of gamma globulin against
thirty-two 50-percent tissue culture doses
(TCDj) of virus, while Melnick and his associ-
ates tested the effect of 0.10 ml. of gamma
globulin against 100 TCDy. Neither group of
investigators used a standard of reference in
their tests to correct for variations which are
known to occur in tests set up on different days.
Nevertheless, the results of both groups present
titers of Type 1 antibody which vary within
approximately a fourfold range in one labora-
tory (Youngner—1:483 to 1:2,048) and as much
as a tenfold range (1:160 to 1:2,000) in the
other laboratory.

In the absence of data based on a correction
with reference to a standard used in each test,
there is not much point in determining the
proportion of preparations with high titers and
with low titers. A threefold difference in titer
may represent a very important difference in
the results obtained with preparations con-
taining such borderline quantities of antibody.
Thus, gamma globulin having a titer of 1:600
may be worthless in the dosage used (0.14 ml.
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per Ib. body weight) after dilution in the body,
while a preparation with a titer of 1:2,000 may
just supply a minimally detectable amount of
antibody in the blood stream of inoculated
individuals. It should be stressed here that
unfortunately no data are as yet available on
actual tests for the presence and persistence
of antibody in the blood of individuals inocu-
lated with preparations of known potency
determined by a suitable standard method of
assay.

In view of all this, the significant fact appears
to be that, in a single test on different prepa-
rations of gamma globulin, variations of the
order of threefold to fivefold have been observed.
Since the tests performed in the Pittsburgh
laboratory are more sensitive than those per-
formed in the New Haven laboratory, it would
appear that the potency of different lots of
gamma globulin used by Hammon and his
associates in their field trials was not greater
than those used in the United States in 1953.
This does not mean to say that the potency of
gamma globulin used in any one place might
not have varied within a threefold to fivefold
range, and that therefore a serious deficiency of
this study was the lack of knowledge concerning
the antibody content of the wvarious lots of
gamma globulin used in each particular area
this year.
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